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GENERAL 



Setfion . 
INTRODUCTION 

1. PURPOSE 

a* This manual is published for the information and guidance 
of Army personnel concerned with ammunition. Those responsible 
for the handling of ammunition should become thoroughly familiar 
with iti provisions, 

h. The requirements of this manual will apply to Class l t II, and 
III installations. The requirements of the Ordnance Safety Manual 
(O.O. Form 7224) will govern Class TV installations under the 
control of the Chief of Ordnance. 

2, SCOPS* The information cof-tataed in thia text is of a general 
technical nature. It concerns the several types of ammunition, their 
genera] characteristics, means of identification, care in handling and 
use, storage, surveillance, packing and marking, shipping, and the 
destruction of duds and unserviceable ammunition, 

3 - R INFERENCES, Further information concerning Specific types of 
ammunition is contained in specific Technical Manuals and Field 
Manuals. A complete list of references appears in chapter 5* 
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foticn II 
GENERAL DISCUSSION 

4, NOMENCLATURE. 

a. SNL groups. Standard nomenclature is established so that 
every item supplied by the Ordnance Department may be specifically 
identified by name. It consists of the type, siie, and model of each 
item. Its use for all purposes of record is mandatory, except where 
use of AIC symbol (par. 4 It) is authorized. Ammunition nornen* 
ctature is published in ORD 11 Standard Nomenclature Lists (SNLr's) 
of groups P f R h 5, and T, and ita exact use will keep to a minimum 
errors in the shipment, storage, issue, recording, and use of ammu- 
nition items. 

( 1 ) Group P contains lists of ammunition for medium and heavy 
field artillery (155-mm gun and above), coast artillery, and anti- 
aircraft weapons. 

(2) Group R contains lists of ammunition for light and medium 
field, tank, antitank, And aircraft artillery weapons (20-mm gun 
through 155-mm howitzer), mortars, mines, and demolition material. 

(3) Group S contains lists of bombs, grenades, pyrotechnics, and 
rockets. 

(4) Group T contains lists of ammunition for small- arms 
weapons. 

h. Ammunition Identification Code symboh. The Ammunition 
Identification Code (AIC) symbol has been established to facilitate 
the supply of ammunition Ln the field. Code symbols assigned to 
each item of ammunition in a specific packing are to be used in 
messages, requisitions^ and records, These code symbols ara published 
baaic&lly in ORD 1 1 SNL's of groups P, R* S t and T. A full explana- 
tion of the composition and use of the AIC symbol will be found in 
SB 9-AMM 5 and changes thereto. 

1 
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S* CLASS I FIX ATION. 

a+ General. Ammunition is classified according to use as service, 
practice, blank, or drill (or dummy). It may also be classified 
according to type of fiilsr as explosive, chemical, or inert. 

h. Service ammunition. Service ammunition is intended to be 
fired for effect in combat. Such ammunition (except small-arms 
ammunition) may be further classified according to type as high- 
explosive, high-explosive-antitank, armor-piercing, gas, smoke, canis- 
ter, incendiary, illuminating, or pyrotechnic, 

C, Practice ammuntlMm, Practice ammunition is fired for effect 
in simulated combat and is provided for training in marksmanship. 
The projectile In this type of ammunition may have a small quantity 
of low-explosive filler to serve as a spotting charge, or it may 
be inert. 

*L tiltmk mumunitioru Blank ammunition is provided in small 
and medium calibers for saluting purposes and simulated fire. It hag 
no projectile,. 

c* Drill am t nun U ton. Drill or dummy ammunition is used for 
training in handling and loading {/service of the piece")- It is com- 
pletely inert. 

6, IDENTIFICATION. 

a. General. Ammunition is completely identified, except as to 
grade, by painting and marking on original packing container*!, For 
purposes of record, the standard nomenclature of the item, together 
with its lot number, completely identifies the ammunition. Once 
removed from its packing, ammunition may be identified by the 
painting and marking on the ammunition items* Other essential 
information may also be obtained from the marking on ammunition 

J 
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items. The muzzle velocity of projectiles may be obtained from the 
firing tables and ammunition data cards; itl the case of some rounds 
of smaller caliber, the muzzle velocity may appear on the packing box. 
Included in both the marking and the standard nomenclature are: 

(1) A brief description of the type or suitable abbreviation 
thereof. 

(2) Caliber, weight, or size. 

(3) Model designation. 

(4) Where required, such additional information as the model 
and type of fuze, the model of the cannon in which the item is fired, 
the weight of projectile for which a separate-Loading propelling: 
charge is suited, etc, 

(5) The lot number i& marked on the ammunition but is not a 
part of the nomenclature. However, when referring to specific ammu- 
nition, it is necessary to mention the lot number as well as the 
standard nomenclature. 

b. Mark or model. To identify a particular design, a model 
designation is assigned at the time the model is classified as an 
adopted type. This model designation becomes an essential part 
of the nomenclature and is included in the marking of the item. The 
present system of model designation consists of the letter "M* fol- 
lowed by an arabic numeral, for example, "ML* Modifications are 
indicated by adding the letter "A" and the appropriate arable 
numeral. Thus, "M1AI" indicates the first modification of an item 
for which the original model designation was "Ml." Wherever a "B** 
suffix appears in a model designation it indicates an item of alterna- 
tive (or substitute) design, material, or manufacture Certain items 
standardised for use by both Army and Navy are designated by "AN* 
preceding the model designation, far example, AN-M103A1, AN-Mk 
19. From World War I to 1 July 1925* it was the practice to assign 
mark numbers, that is, the word M Mark/ p abbreviated "Mk," followed 

4 
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by a roman numeral. The modification was indicated by the addition 
of MI to the mark number, the second Mil, etc.; after 2 April 1945, 
.these roman numerals in Mark numbers will be indicated by arabic, 
rather than roman, numeral*, ThU change from roman to arable 
numerals will affect ammunition items in use by the U. Army 
which are of British or Navy origin, and also older army items which 
are now assigned Mark numbers, Prior to World W&r I t the year 
in which the design was adopted, preceded by the letter ^M," was 
used as the model designation, for example, M1914* 

c* Ammunition Jot number. At the time of manufacture every 
item of ammunition is assigned a lot number. Where the size of 
the item permits^ it is marked on the item itself to insure permanency 
of this means of identification. In addition to this lot number, there 
is assigned to each complete round of fixed and semifixed ammuni- 
tion an ammunition lot number which serves to identify the condi- 
tions under which the round was assembled, and the components 
used in the assembly. This ammunition Lot number is marked on 
every complete round of fixed and semifixed ammunition (except 
where the item is too small) and on all packing containers. It is 
required for all purposes of record, including reports on condition, 
functioning, and accidents, in which the ammunition is involved. 
As far as practicable, all complete rounds of any particular ammuni- 
tion lot are made up of Components selected from the same lot. To 
obtain the greatest accuracy in any firing, successive rounds should 
be from the same ammunition lot 

d. Ammunition data card. Ammunition data cards will be fur- 
nished in the prescribed amounts for all ammunition items of issue 
except small-arms ammunition. This is a 5- by 8-inch card* on which 
is printed data concerning the item and its components. Data cards 
are forwarded with shipping tickets at the time of shipment and are 
also sent to the ultimate consignee. Information on the cards in- 
cludes lot number; date packed; identity of components; expected 
pressures; expected muzzle velocity; assembling and firing instruc- 
tions when required; and AIC symbols on lots now being produced. 

S 
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7. PAINTING AND MARKING. 



su Painting. Ammunition is painted prim wily to prevent rust 
Secondary purposes are to provide, by the color, a ready means of 
identification as to type T and to camouflage the ammunition by the 
use of lusterJess olive-drab paint. See figures 1 to 16, inclusive, 
for the use of color on ammunition and its packings. The color 
scheme is as follows: 

(1) For ammunition other than bombs, small-arms ammunition, 
and pyrotechnics: 

High-explosive , Olive-drab, with marking in yellow 

Low-explosive Red, with marking in black 

Illuminating Gray, with 1 white band and marking 



irig in green 

Nonpersi&tent casualty gas.,. Gray> with 1 greed band and marking 

in green 

Persistent harassing gas Gray, with 2 red bands and marking 

in red 

Non persistent harassing gas . Gray, with 1 red band and marking 

in red 

Smoke Grey* -with 1 yellow band and mark- 



in white 



Chemical: 



Persistent casualty gas 



Gray, with 2 green bands and mark- 



Incendiary 



ing in yellow 
Gray, with 1 purple band and mark- 
ing in purple 



Practice 



Blue, with marking in white 



Dummy or inert 



Black, with marking in white (bronze 
or brass assemblies are unpainted). 



4 



TM 9*1900 



General 



(2) For bombs, other than chemical and practice, the painting is 
olive-drab, and 1-inch color bands are painted at the nose and tail 
ends of the body, Markings are in black, except for the incendiary 
bomb which has purple stenciling. The cc-lor of the bands is as fol- 
lows for the types of bombs indicated; 



When bombs are loaded with Composition B, "COMP. B™ ia stenciled 
twice, 180 degrees apart on each band* When bombs are loaded with 
tritonal* a third color band, Vi-Lnch wide, is located midway between 
the two bands on either end. These bombs have an inert pad in each 
end. When TNT or COMP. 5 loaded bombs are equipped with 
inert pads, they will be stenciled fe WlTH PADS" to distinguish from 
bombs with the small filling, but without pads; the purpose of the 
inert pad is to render the bomb lew sensitive to blows on the end 
during handling and shipping. Practice bombs ate painted blue with 
white markings but have no color bands. Small fragmentation bombs 
have no color bands but the nose and tail are painted yellow. Chem- 
ical bombs are painted gray? except incendiary bomb& which are 
painted olive-drab, and marked with color bands and stenciling in 
accordance with the color scheme for other ammunition, given in step 
(1), above. 

(3) Small-arms cartridges do not require painting However, the 
ballet tips of cartridges are painted a distinctive color (fig, 1 ) to aid 
in ready identification as to type, as follows: 

Ball No color tip 

Armor-piercing Black 

Armor-piercing-incendiary Aluminum (silver) 

Armor-piercing-incendiary-tracer ..I?ed with aluminum annulus to the 

rear 

7 
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Incendiary Various shade* of blue 

Tf(iccr Various shades of red, such as 

orange and maroon, arid white 

Frangible Whitc ** wl,h greefl « nnulus 10 

the rear 

(4) Pyrotechnics are not marked in accordance with the general 
color scheme but, where color markings are used, they indicate the 
color of the pyrotechnic effect produced. In general, however, pyro- 
technics, are painted gray with marking in black. II the body o' he 
item is aluminum or magnesium, it may not be painted. If the ..em 
is intended for incendiary purposes, markings are in purple. 

b. Marking The marking stenciled or stamped on the ammuni- 
tion and on its packing container includes all information ne «ary 
for complete identification. Further information concerning T mt.ng 
and marking will be found under the specific type of ammunition in 
Chapter 2 and in section IV of chapter 3. 



8. GRADING. 

a. Ammunition is manufactured to rigorous specifications and is 
thoroughly inspected before acceptance. Ammunitior i storage is 
periodically inspected and tested in accordance with specific instruc- 
tions furnished by the Chief of Ordnance. 

h. Each tot of small-arms ammunition is graded : maiily on the 
qualities which make that lot especially suitable for , # in a particu- 
lar class of small-arms weapons such as aircraft and antiaircraft 
machine guns, rifles, and ground machine guns (WD SB 9-AMM 4>. 

c. Each lot of ammunition other than sma 4 -arms ammunition is 
graded as a result of surveillance tests into one c. four grade., depe-rf- 
ing on its serviceability (WD SB 9-AMM 1). 

■ 
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v. pkiokity t*r i^sru. 

it. Subject to .^5ecja] instru* t»ons from the Chief of Ordrumre. 
ammunition pf apprnonate type and mo<)«1 will be used in the 1 M- 
lowm^ order; limited standard, substitute standard* standard. Within 
this rule, ammunition which has had the longest or le*#st favorable 
Storage will be used first Amon^ has ot s?qual afie, priority uf issue 
will be given to the smallest lot. 

I*. To prevent the building up off ****** stocks in the field, trans- 
fers from one status u> another should b* arranged within the service 
command if no stock of appropriate grade for immediate use is on 
hand. 

P . Print-it y of issue for lots o! small-arms ammunition i* estab- 
lished by the Chief ot Ordnance and published in WD SB P-AMM 4 
or in special instructions. 

ib Further details Mill \w found in War Department Supply Bulle- 
tins of the 4-AMM series and in AR 775-10. 

ML 4 A HE AND PRKStUVVl TON. 

jj. In order to keep ammunition m h serviceable condition ami 
TftH (ly for immediate issue and use. dtiC consideraium should be given 
to the general rules given twluw. Detailed informal ion on care and 
preservation *s yjven in chapters 2 and 4, 

k Store ammunition in the original containers in a dry well- 
ventilated place protected from the direct rays of the sun and other 
sources of excessive he.Hl, 

r. Keep ammunition and us* containers clean »nd dry and pro- 
tected from possible damage, 

d. Di*asKcrnhLy ot components of ammunition, such as fu*e* 
primers, without specific authorization, i* wirictLy prohibited. Any 
alteration of loaded ammunition, except by direction of the technical 
source concerned and tmdei the supervision of a commissioned office f 
of 'that service, is hazardous and must not be undertaken* 

i». Do not open sealed container* or remove protective or yafet> 
devices until fust before use. except as required for inspection. 

f. Expfosrve ^mmujurron mast be h^rtdt^d with appropriate ^are 
at «tt itmes. Explosive elements, sixh ns >n primers and fu^e*, ^/l 
senar'rive to undue shock #n<i high t&mpemtW*. 

Return ammunition prepared for firing but not Hied, to it* 
ntiRinal packing, and mark it appropriately. Use such Hmmuiution 
fin*l in subsequent firing* m order to kep StOClt* of opened parkings 
at mtiiimucrj. 

TTSltt O - 4M - I « 
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Section III 
MILITARY EXPLOSIVES 

11. GENERAL, To understand the composition and functioning of 
e complete round of ammunition, a basic knowledge of the character- 
istics and uses of military explosives is necessary. In order that am- 
munition may function at time and place desired, it is necessary to 
employ different kinds of explosives, each of which b^s a specific role. 
Explosives nuiiabie far one purpose may be entirely unsatisfactory 
for another. Thus, the explosive used lo burst a forged steel projectile 
would not only be unsuited but also highly danger out if used to pro- 
pel the projectile out of the weapon. Similarly, the explosives used 
in initiator*, such as in primers and fuzes, are so sensitive to shoclc 
that only small quantities can be used safely. The characteristics of 
various types of e*plosiv0& arc given in sections IV and V. For fur- 
ther information, see TM 4 205 rind TM 9-2900. 

12. DEFINITION* Any mixture or compound which, under the 
influence of heat or mechanical action, undergoes a sudden chemical 
change (decomposition) with the liberation of heat and Hght energy 
accompanied by * large volume of gases, is called an explosive, 

13- CLASSIFICATION. 

a* Explosives are classified as low and high explosives according 
to their rutes of dtecom position when such decomposition is initiated 
by the spit of a flame or a mechanical shock. A more exact classifica- 
tion for military purposes distinguishes between ru*\propagating and 
self-propa Rating explosives. Therefore, explosives are divided into 
two basic groups: Low explosives ( propel lants) and high explosives. 

( 1 ) Low EXP^osrvBS, Low explosives are combustible mattriflU 
which decompose very rapidly but do not normally explode; this ac- 
tion tr called deflagration. In decomposition, they produce a large 
volume of gases which produce enough pressure to propel a projectile 
or rocket forward. Th* rate of burning is an important factor end 
depends upon such factors as pressure, grain form, composition, etc. 
Low explosives do not usually propagate a detonation. Under certain 
conditions, however, they react in the same manner as high explosives, 
th^t is, they may detonate. 

(2) High explosives. High explosives are characterised by the 
extreme rapidity with which the decomposition occurs; this action is 
called detonation. They decompose almost instantaneously, either 
in a manner similar to an extremely rapid combustion, or with rupture 
and rearrangement of the molecules themselves. In either ca&a, gas- 
eous and/or solid products of reaction are produced. The disruptive 
effect of the reaction makes the explosive valuable as a bursting 
charge but precludes its use as a propel lant because the gases are 
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formed so quickly that excessive pressures would be developed which 
might burst the barrel of the weapon. A detonation may be pictured 
as resulting from an explosion wave traveling through the high-ex- 
plofiive charge at an extremely high velocity (32j000 to 37,500 feet 
per second). 

14. REyllREftlfclNTS Oh' AN EXPLOSIVE, 

u. trt?m-^*il military requirement** Before an explosive can be 
vrtapted for military use, it must h»vu the fallowing characteristics : 

(1) Chemical stability over extended periods of storage under 
normal conditions, 

(2) Ability to withstand the mechanical shocks incident to load- 
ing, trsnsporUng 1 and hand hug. 

(3) Ability to withstand the shock of &el-back on firing weapon 
(when used in artillery shell), or impact -when dropped "safe' (when 
used in bombs), 

(4) Susceptibility to complete ignition or detonation under the 
action of the preceding element of the explosive train, 

(5) Brisance (shattering ability). 

(6) A reasonable degree of economy in manufacture- 

hi Spcwfio military requirements. Additional requirements* dif- 
fering from the basic ones.,, must be established to make sure that the 
explosive wiH perform properly in the capacity desired In deter- 
mining by tests whether a given explosive will meet the requirements, 
consideration must be given to stability, sensitivity, and briaance 

(1) STABILITY. Stability refer* ro the Capacity of &n explosive 
to retain unaltered Us chemical and physical properties during an 
indefinite period of storage, under normal condition* or at higher than 
normal temperatures* 

(2) Sensitivity. 

(a) To sthock or impact. Sensitivity to impact or shock refers 
to the ease with which an explosive can be detonated by the sudden 
application of mechanical force. 

( h) To detonation by mzans of initiator*. Tha standard sensitivi- 
ty to detonation by initiating agents other than mechanics f impact is 
expressed in terms of the amount of initiating explosive as, for ex- 
ample, mercury fulminate required to effect complete detonation of 
a given weight of explosive under a given set of conditions. 

(3) Bris^wce. Bnsance is the ability of a detonating explosive 
to shatter material close to it This property is different from the 
potential heat energy of the explosive, sometimes referred to as power 
or strength, which determines the force m explosive can exert when 
it explodes. Such force depends upon the amount of gas generated 
and the temperature reached during an explosion, whereas brisance. 
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I depends on the velocity with which a detonation occurs. Black pow- 

der, for instance, is a "power fur" explosive because ot the large amount 

| . of gas that it generates upon explosion, but its brisance is very low 

because of the low rate of explosion, 

15, KXPrOSIVE TRATNS. 

a. (^n^ral. The arrgngement of a series of explosives begin- 
ning with a small quantity of sensitive explosive and terminating with 
a relatively largo quantity of comparatively insensitive explosive, is 
termed an ''explosive train." In general, there are two such trains 
(fig. 17); the propelting-charge explosive train (which is Gilways a 
low-explosive train), snd the foursting-chargB explosive train (which 
may be either a high- or low-explosive train). In all explosive am- 
munition one or both of these explosive trains will be found. 

J>, Prenyl! !n£-rh a *-gc «x|ilv*ivv train. The propel ling-charge 
explosive train is* employed in the ejection ot tb£ projectile from the 
weapon on its way toward its target. This train usually consists of 
a primer, an igniter or igniting charge., and a propelling charge. Thus, 
a spit of fire from a small quantity of sensitive explosive (the primer) ¥ 
initiated by a blow from the firing pin, is transmitted and intensified 
(by the igni;. so thara large amount of relatively insensitive ex- 
plosive (thfi piv.; H"ng charge) burns in the proper manner to propel 
the shtll forward, 

' (1) SMALL-ARMS A mm UN it JO N, In small-arms cartridges, where 

the propelling charge is relatively small p the igniter is not required 
The components in this train are a percussion primer and a propelling 
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charge. The firing pin explodes the primer and the flame passes 
through the vent leading to the powder chamber and ignites the pro- 
pelling charge; the expansion of the resultant ease* forces the bullet 
out through the bore of the weapon, 

(2) Artil^erv ammunition, The propelling charge explosion of 
a round of artillery ammunition h slightly different from the one in 
small-arms ammunition. In this train, it is necessary to piece an 
auxiliary charge Q f black powder, called the primer charge or igniter 
charge, between the primer and the propelling charge. The addition 
of the primer charge is necessary because the small flame produced 
by the primer composition is not or sufficient intensity to initiate prop- 
erly the large quantity of propellent powder. The primer or igniter 
charge rnay be contained in the body of the primer, making one as- 
sembly of the percussion element of the primer and the primer charge 
as In fixed ammunition, or it may be divided between the primer body 
and the igniter pad attached to separate-loading propelling charges, 

c, Buratmg-churgv explosive train*. 

(1) Although there are two explosive trains — the propelling* 
charge explosive train and the bursting-charge explosive train — the 
term "explosive train 1 * as commonly used is intended to mean, the 
burstingrcharge explosive train- Bursting-charge explosive trains may 
bo classified as high-explosive trains or low-explosive trains. 

(2) Low-explosive TRAIN, When low-explosive projectiles or 
other types of missile reach the point of functioning* the series of ex- 
plosions which takes place is known a* the low-explosiv* train. In 
base-ejection smoke shell, the explosive train consists of a percussion 
primer, a time train of black powder, a magazine charge of black 
powder and an expelling charge of black powder. The action is 
initiated by the firing pin of the fuze striking, the primer, the resultant 
flame being transmitted through the components named to the ex- 
pelling charge. The explosion of the expelling charge forces the 
smoke canisters out of the base of the projectile 

(3) Higk-exflosive TEtMN. When the projectile or bomb reaches 
the target or the point at which it is set to function, the series of ex- 
plosions 'which takes place in order to detonate the projectile is known 
as the high-explosive train. The basic components which must be 
present in practically all high-explosive trains are a detonator, a 
booster, and a bursting charge. Other elements are sometimes re- 
quired, but these three charge? are fundamental. 

(a) The detonator sets up a high-explosive wave when initiated 
by the stab action of a firing pin or by a flame. This detonation is so 
small and weak that it will not initiate a hifch-order detonation in the 
bursting charge, unless g booster is placed between the two. The 
booster picks up the small explosive wave from the detonator and 
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amplifies it to such an extent that the bursting charge is initiated with 
a high-order detonation (fig, 

( b) To gain the action necessary to control the time and place at 
which an explosive will function, il 3s necessary to incorporate other 
components in the high-e*plosive tram. The action desired may be 
a burst in the air, a burst instantly upon impact with the target, or a 
burst shortly after the projectile has penetrated the target. The com- 
ponents which may be used to give these various actions are a primer, 
& black-powder delay pellet or train* an upper detonator, or any com- 
bination of these components. Regardless of the Arrangement of the 
components, the bask chain will remain the same, other components 
being placed in front of the basic chain. 

(o) The action which causes a projectile to burst in the air may 
be obtained by placing a primer, which is fired when the projectile 
leaves the weapon or when the bomb is dropped, and 9 black-powder 
time train in front of the basic chain. The primer ignites the time- 
train rings, which bum for the length of time for which the fuze is 
Set and, In turn, initiate the action of the detonator, booster, and 
burning charge, 

(d) To bur$t the projectile promptly upon impact with the target, 
a super-quick or instantaneous action is necessary. This action is 
Usually obtained by placing an upper detonator in the extreme front 
of the fuze and a lower detonator in the body near the booster charge* 
In this manner, the detonating wave is transmitted instantly to the 
bursting charge, 

(e) To permit penetration of the target by the projectile, a delay 
action is necessary. This is obtained by placing a primer and delay 
element ahead of the detonator. In some cases this combination of 
primer and delay is inserted between an upper and Lower detonator. 

(f) A variation of the high-explosive train is found in chemical 
shell. In this train there i$ no large bursting charge such as is found 
in high-evpio&ive projectiles, &£ it is only necessary to rupture the 
shell case and a J low ln e chemical contents to escape. The actual 
bursting of the case j£ accomplished by an enlarged booster, known 
a& a burtfef charge, contained in a tube running down the center of 
the shell. 

Section IV 
PROPELLANTS 

16. GENERAL All explosives currently used as propellants have 
a nitrocellulose base and are commonly known as smokeless powders. 
Various organic and inorganic substances are added to the nitro- 
cellulose base during manufacture to give improved qualities for spe- 
cial purposes. These powders are distinguished by such terms as 
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double-base, ashless, end smokeless as well as by commercial trade 
names or symbol* Black powder, which was formerly clawed as a 
prcpellant, b no longer used as such but is now used as a delay 
element, a& an igniting charge for propellents, in flash reducers, or for 
other special purposes, 

17. SMOKELESS POWDEtt. 

n, Character IbIm-ji. Smukele^ powder is essentially gelatinized 
nitrocellulose and is manufactured tn the form <jf flake*, slripii, pellets* 
or perforated cylindrical grains (fig. 19). Powder is made in different 
Rhspes to obtain certain types of burning (par, 17 c). The cylindrical 
grains are made in various diameters and lengths. Grains vary in 
diameter from 0,032 inch for caliber JiO cartridges to 0,047 inch for 
16-inch propelling charges, and vary in corresponding lengths from 
0.085 inch to 2.170 inches (fig. 20). For small-size grains either no 
perforation or a single perforation is required. However, for larger 
grains, seven equally spaced perforations are present in order to have 
a Urge burning surface area (par. 17 e). The critical dimension i* 
the web size, that i$, the average thickness of ihe powder between the 
perforations. In color, the grains vary from a light nmW to a dewp 
brown or black. 

h. Solvent* Smokeless powder is manufactured to contain in the 
finished grains a definite amount of solvent {an ether and alcohol 
mixture). This amount varies from 0.5 to 5 percent- If there is 9 
marked change in the amount of solvent, a change in ballistic proper- 
ties will result. Powder must he carefully protected against high tem- 
peratures and moist are- To guard against change* due to such con- 
ditions, smokeless powder is always pnfked in airtight containers, 
Some rocket propellent powder may not contain any solvent. 

c. liumiug action * 

(1) Gs« ERA!-, Unconfmed smokeless powder burns with little 
ash or smoke but, when confined, its rate of burning increases with 
temperature and pressure. In order not to exceed the permissible 
chamber pressure of the weapon in which it is to be used, ihe rate of 
burning of the propellant has to be controlled. At constant pressure, 
the rate of burning is proportional to the powder surface free to burn, 
Therefore, powder is made into accurate sues And definite shapes, 
Figure 2 1 illustrates the progressive 1 ' burning of a powder grain. 

(1 ) Degressive burning. As the surface of the cord and strip 
terms of smokeless powder change with burning, the surface of the 
gram decreases, The burning fiction of these grains is, therefore, 
classified as '^degressive,'* 

(3) Neutral burning. Ar a single-perforated grain burns, the 
outer surface decreases and the inner surface increases. The result of 
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the two actions is that the total surface remains approximately the 
same in area. The burning of thifi type of grain i& known as "neutral* 1 " 

(4) Progressive burning. When the rouJtiperf orated grain 
burns, the total surface area increases since the perforated grain burnt 
from the inside and outside at the same time, This type of burning is 
called "progressive" CMS- 21 )- 

(5) Slivess. When a muliiptrforated grain is not completely 
consumed* portions of the grain remain in the form of slivers (B, fig, 
21) and are normally ejected as such from the weapon. 

d* Da*. Nitrocellulose smokeless propellanta are used as the 
propeliant for small-arm** and larger-Caliber ammunition. The per- 
forated form of grain is the one most commonly used in United States 
military powder Single perforated grains are used for small arms, 
minors aliber capons, and certain howitzer*. Powders with seven 
perforations are w$ed for larger-caliber weapons, 

la DOUBLE-BASE POWDER (BAMJSTITE), BalHst&te is a 

combination of nitroglycerin and nitrocellulose, containing approx- 
imately 13. IS to 13,25 percent nitrogen obtained by mixing pyro 
powder ( 12.6 percent nitrogen) *ith guncotton (1,3.35 to 13,4 percent 
nitrogen). The nitroglycerin s-ervts to increase the potential. Small 
percentages of inorganic salts are often added to reduce the flash and 
increase the ease of ignition, Ballistite is used in shotgun shells, field 
mortar increments, and rocket motors. Double-base powrders cause 
more erosion in the weapon barrel but are being used increasingly 
because of the higher muzzle velocities obtainable by their use, 
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lf>. STANDARD SMOKELESS AND FI.4gKI.F99 PflWDEllS. 

0, These powders, which were formerly designated as FNH 
(flash les^nonhygroscopic) and NH (nonhyEtoscopic), are a mixture 
of nitrocellulose and other materials added to cool the products of 
combustion, thereby reducing the flash and the hygroscopicity, that is, 
the tendency to absorb moisture. They are used as propellents for 
most weapons of and larger caliber. Nitroglycerin is used in 

certain powders where especially rapid burning is required and in 
certain high-velocity rounds and weapons. 

h. Rounds of certain caliber, such as 3-inch, 76-mrn, and DO-mm, 
are designated as "flashiest," "smokeless/ 1 Or "flttthiess-smokeless, 1 * de- 
pendent upon flash and smoke characteristics upon firing, 

Whether ammunition upon firing is flashiest smokeless, or both, 
depends upon the weapons in which used, the type of ignition used, 
weapon wear, the temperature of the tube of the weapon, and the 
quantity and design of the propellent powder. Flash Less and smoke- 
less are relative lemis »n<1 huve been defined as follows; Cashless 
ammunition does not flash more than 5 percent of the time in weapons 
of average life under standard conditions; smokeless ammunition pro- 
duces less than half the amount of smoke produced by ammunition 
not so designated. A complete round having both these character sties 
is designated "fia&hlc&s-smokeJess, 11 

20. f:ilNCOTTON» Guncotton, a nitrocellulose of high nitration 
(13,35 to i3.4 percent nitrogen) is used in the manufacture of pro- 
pellents. It is also used in electric primers and in electrically initiated 
destructors, 

21. EC SMOKELESS POWDER* EC smokeless powder, or EC 
btank fire, consists of nitrocellulose with Inorganic nitrates. It is 
usually orange or pink in color and resembles COSrse sand, though it 
is soft and li^ht It is sensitive to friction, shock, or heat. It absorbs 
moisture readily and therefore must be protected from the atmosphere. 
It burns extremely rapidly in the open, but explodes if confined. It 
is usually exploded by flame from a primer or fuze. It was used at 
one time as a bursting charge in fragmentation hand grenades. It is 
used in caliber 30 and caliber .50 blank cartridges, in shotgun shells, 
and in caiih«r ,22 ammunition- 

22. SM ALL.ARMS PROPELLAISTS, Smokeless powder for small 
arms is usually glared with graphite to facilitate machine loading and 
to prevent the accumulation of large charges of static electricity, and 
thus presents a blacky polished appearance. Since the powder grains 
are small, they ignite more readily and burn more freely than cannon 
powder, and when moisture is present Or abnormal temperatures pre- 
vail, they Hre subject to more rapid deterioration than the larger 
grains. Many small-arms powders are nearly as sensitive to friction 
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&s black powder. Therefore, precautions used in handling black pow- 
der should be observed for small-arms powders. In general, there are 
two types of small-arms propellants, single-base and double-base. A 
recent type of small-arms powder is in the form of small spherical 
graphite-coated balls and is used in carbine and caliber ,45 ammuni- 
tion, 

23. BLACK POWDEfL 

a, General characteriBticfl. Black powder is an intimate mechan- 
ical mixture of finoly pulverized potassium nitrate or sodium nitrate, 
charcoal, and sulfur. The Commercial blasting powder with sodium 
nitrate is now used for saluting purposes. Potassium nitrate is Used 
in the powders for all other military purposes. Black powder is 
usually in the form of small,, black grains which are polished by 
glancing with graphite It ib subject to rapid deterioration on absorp- 
tion of moisture, but tf kept dry it retains its explosive properties in- 
definitely. It is one of the most dangerous explosives, to handle be- 
cause it is very easily ignited by heat, friction, or spark 

b* fees* In its several grades, its present military use is prac- 
tically confined to; 

( 1 ) Ignition and primer charges, 

(2) Expelling charges for base-ejection smoke shell, illuminating 
shell, and pyrotechnics, 

(3) Delay pellets for primers and fuzes. 

(4) Blank ammunition charges. 

(5) Smoke-puff and spotting charges. 

(6) Bursting charges for practice bombs and shell, and sub- 
caliber shell, 

(7) Time-train rings in time and combination fuzes. 

r, PrvcHutLona* Black powder is, particularly sensitive to shock* 
friction, heat, flume, or spark. When black powder t* handled 5n cans 
or bngs or when it is not absolutely protected against sparks, the pre- 
cautions described in section I of chapter 3 will be strictly observed. 



HIGH EXPLOSIVES 

24. GENERAL. 

a* High explosives are usually nitration products of organic sub- 
stances, such as toluene, phenol, pentaerythritol, amines, glycerin, and 
starch, but may be nitrogen-containing inorganic sulnstanee* or mix- 
tures of both. Other materials, such aa powdered aluminum, plasti- 
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ciiiJig oils, waxes, rubber, etc., may also be added to explosives to 
obtain desired characteristics, 

b, A high explosive may be a pure compound or an intimate mix- 
ture of several ingredients. To avoid confusion in th* writing of 
formulas of mixtures, th* following order of Listing of components, 
together with their proportions, has been decided upon; inorganic 
nitrates/explosives other than TNT/TNT/metals/ inert materials. 
Within any of the preceding groups, the components ar* listed alpha- 
betically should there be more than one of that particular classifica- 
tion, 

25. PRJMER MIXTURES. 

a, General* A primer mixture is on explosive sensitive to a blow 
such as that imparted by a firing pin. It is used to transmit shock 
or & flame to another cxposive, a time element, or a detonator. 

b* Coctt|MMiition. In a large number of mixture*, the primer tnix- 
lure consists of mercury fulminate, potassium chlorate, and antimony 
sulfide, with Of without ground glass and/or a binder. However, the 
chemicals and materials used may he altered, dependent upon the 
type of action desired. Primarily, however, a primer mixture consists 
of an initiating high explosive, an oxypen carrier, attd a combustible 
substance. 

o 4 Uses + Primer matures are used in the percussion elements of 
cannon, primers, in fuzes, and in small-arms primers* and as the upper 
layer of a detonator assembly, 

2f>. MERCURY FULMINATE. 

a* Charade rUUea* Mercury fulminate is a heavy crystalline 
solid, white when pure, but ordinarily having a faint brownish-yellow 
or grayish tint. It is esrtremely sensitive to heat* friction, spark* flame* 
or shock, detonating completely in nearly every instance, Its sensi- 
tivity varies v?ith temperature. It has been found that ita sensitivity 
is .dependent in part on crystal size. It is nonhygroscopic and may 
be safely stored for long periods of time at moderate temperatures. 
However, it will not stand long-term storage at elevated temperatures. 

b. V*e* Tot all practical purposes, mercury fulminate has been 
replaced by lead aside. Its use is limited to small quantities in a few 
primers, in fuze detonators, and in blasting cap*, It may be used 
alone or mixed with potassium chlorate* 

27* LEAD A/IDE* Lead azide 3s an initiating compound used to 
detonate high explosive* It is a fine-grained, cream-colored com- 
pound. It is sensitive to flame and impact but it is not certain to 
detonate by the action of a firing pin. It is not easily decomposed on 
long continued storage at moderately elevated temperatures. It flash** 



TM 9-1900 



Genera/ 



?m%, 27-29 



at a much higher temperature than mercury fulminate. A smaller 
weight 01 Jcad aside than of mercury fulminate is required *o detonate 
an equal amount of TNT, letryl. etc. Lead azide is replacing mercury 
fulminate because of its properties and becauae it standi up better in 
storage and is less hazardous to rnsnufacture. It is found in primer 
mixtures and in detonator assemblies in fuzts. 

2& TETRYL. 

a, CliHriirirrwiipfl. Tetryl (trinitrophenylitiethylnitrarnine) is a 
yellow crystalline solid When heated it first melts and then de- 
composes and explodes. It barns, readily and is more easily detune ted 
lhati TNT or ammonium pirxatc, being much more sensitive them 
picric: acid. It is detonated by friction, *hock> or spark. It is prao 
ticniiy fjonhygrascepje. TetryJ is stabfe at aU temperatures which 
may be encountered in storage. 

b. Detonation, Bristfnce te&tft show tetryl to have a very high 
shattering power. It is greater m briaance than picric acid or TNT 
and is exceeded only by PETN hthI syrns of the newer military ex- 
plosives, such as RDX, 

(1) Charges. Tetryl is the standard booster explosive and is suf- 
ficiently insensitive when compressed to be used safely as a booster 
explosive*- The violence of its detonation insures a high-order detona- 
tion of the bursting charge. It is used in the form of pressed pellets. 
Tetryl is the standard bursting charge for smalUcaliher (20-mni and 
37-mm) projectiles. It produces appreciably better fragmentation of 
these shells than TNT. It is also more readily detonated end yet in 
small-caliber shelj withstands the force of set-back in the weapon. It 
is also a component of tetrytol. 

(2) Detonator, Tetryl is used in detonators, the tetryl being 
pressed into the bottom of the detonator shell and then covered with 
a small priming charge of nwcury fulminate^ lead azide, or other 
initiator, 

29. TOT (TRINrTROTOLLENF), 

a, funeral. Trinitrotoluene, commonly known as TNT, is a con- 
stituent of many explosives, B uch as amatol, pentolite, tetrytol, tor pax, 
tritonal, picratol, cyelator, ednatol, and Composition and has been 
used by itself under such names as triton, trotyl trilite, trinol, and 
tritolo, 

h, CH«iriicU:rtHiifA. TNT when properly purified is one of the 
most stable of high explosives and can be stored over long periods of 
time. It is relatively insensitive to blows or friction- Confined TNT, 
when detonated, explode* with violence* When ignited by a flame, 
unconfirmed TNT burns slowly without explosion evolving a heavy 
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oily smoke; however, burning or rapid heating of large quantities, es- 
pecially in closed vessels, may cause violent detonation. It is readily 
detonated by mercury fulminate, tetryl, and similar high explosive* 
It is nonhygroeC&pic and does not form sensitive compounds with 
metaK but is readily acted upon by alkalies to form unstable com- 
pounds which are very sensitive to heat and inpact. It usually re- 
gemblies a light brown sugar but when pure ia crystalline and is nearly 
white. Easily melted and poured into a shell or bomb to form a solid 
crystalline explosive charge, TNT is a very satisfactory military ex- 
plosive* The melting point of standard Grade 1 TNT is 80.2 y C 
Ammunition loaded with TNT can be stcfedi handled^ and shipped 
with comparative safety. 

e- Exudation. When stored in warm climates or during warm 
summer months, some ammunition loaded with TNT may exude an 
oily brown liquid. This exudate oozes out around the threads at the 
nose of trie shell and may form a pool on the floor. The exudate is 
inflammable and may carry small particles of TNT, Pools of exudate 
should be removed as prescribed in paragraph 19 7 + 

d, Doloujuiou- TNT in crystalline form can bo detonated readily 
by a No* 6 blasting cap or when highly compressed by a No, S blast- 
ing cap. When cast, it is necessary to use a booster charga of pressed 
tetryl or an explosive of similar brisance to insure complete detona- 
tion. 

e* U**s 

(1) Bursting chasg*. TNT is used as a burning charge for 
high-explosive shell and bombs either alone or mixed with ammo- 
nium nitrate to form 50/50 or 80/20 amatoL Flake TNT is used in 
3 7 -mm shall and in fragmentation hand grenades. Other military 
uses of TNT are in mines and fot parts of certain shell and bomb 
bursters. 

(2) Demolition. TNT is used to demolish bridges, railroads, 
fortifications, and other structures and for land mines. For such pur- 
poses TNT is used tn the form of a large shaped charge or a small 
highly compressed block inclosed in a fiber container which protects 
it from crumbling in handling and renders it waterproof. The tritort 
blocks used by the Corps of Engineers are blocks of pressed TNT 
inclosed in cardboard containers. 

(3) Blasting. TNT is suitable for all types of blasting and pro- 
duces approximately the same effect as the same weight of dynamite 
of SO to 60 percent grade* 

30. AMATOL. 

a. General fharamriftlirfl. Amatol, a mechanical mixture of 
ammonium nitrate and TNT, has approximately the same general 
characteristics as TNT It is crystalline, yellow or brownish, and in- 
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sensitive to frictiot^ hut it may be detonated by severe impact. It is 
less sensitive to detonation than TNT but is readily detonated by 
mercury fulminate and other high explosives. It is less likely to exud* 
than TNT, It is hygroscopic and in the presence of moisture at- 
tacks copper, brass, and bronze, forming dangerously sensitive com- 
pounds. Amatol, 50/50, has approximately the same rate of deton- 
ation and brisbance as TNT, while 80/20 amatol is slightly lower in 
velocity and brisance than TNT. Amatol, 80/20, produces a white 
smoke on detonation, and amatol, 50/50, produces a smoke less black 
than straight TNT, 

h. Composition and form* Amatol, 50/50, consists of SO per- 
cent ammonium nitrate and 50 percent TNT by weight When hot, 
it is sufficiently fluid to be poured or ca*t like TNT- Amatol, 80/20, 
consists oi SO percent ammonium nitrate and 20 percent TNT, It 
resembles wet brown sugar. When hot, it becomes plastic and in that 
state is pressed into shells and bombs. 

v.* UAtf, Amatol is a aub&titute for TNT. Amatol, 50/50,, is used 
for 3 -inch and larger shell, and 80/20 amatol is used for shell of 155- 
mm and larger. Amatol is also used in large bombs. Its primary 
use, however, is for bangalore torpedoes. 

31, PICRIC ACII> (TttlNlTKOPH£NOL)- 

a, Ccncral. Picric acid, under the name of melinite, was adopted 
aa a military high explosive by the French in 1886 and has been usad 
more extensively as a military explosive by foreign nations than by 
thb country. The British designate it as lyddite, 

h. Oiara^rifttffift. Picric scid is a Urnon-yellow crystalline solid. 
It is entirely stable but reacts with metals when moist, forming ex- 
tremely sensitive compound-*. Picric acid is more readily detonated 
by means of a dotonator than TNT but has about the same sensitivity 
to shock. It is not as toxic as TNT and is also nonhygroacupic al- 
though slightly soluble in water. Picric acid has a high melting point 
— approximately 120^ C> 

^ Mrtis Picric acid is chiefly used for conversion to ammonium 
picrala (explosive D) and to form mixtures with other nitro com- 
pounds. 

32, AMMO MUM PICK ATE (RXPLOSIVE D). 

a, CharjK'teriBties* Ammonium picrate is the least sensitive of 
military explosives to shock and friction. Thi* makes it well suited for 
use as a bursting; charge in armor-piercing projectiles. It is slightly 
inferior in gxp1o$ive strength \i> TNT, When heated, it does not melt 
but decomposes explodes. It reacts slowly with metals, and when 
wet it may form sensitive and dangerous compounds with iron, copper, 
and lead. It is difficult to detonate but burns readily like tar or resin. 
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It. Special precautions. 

( 1 ) Ammonium pacrate, which ha* been prated at a shell-landing 
plant and removed from a shell, Is very much more sensitive to shock 
or blow than fresh ammonium picrate. It should be protected against 
shock or fire and should preferably be stored alone in a building, 

(2) Although less sensitive than TNT, it can be exploded by 
severe shock or friction, is highly inflammable, and may detonate 
when heated to a high temperature, 

e. Uot. Explosive D is used as a bursting charge for armor- 
piercing shell, in projectiles for seacoast cannon, and in other type* of 
projectiles which must withstand severe shock and stresses before 
detonating, 

33- PICRATOL. 

a* General. Picratol is a mixture of $2 percent explosive D and 
48 percent TNT. It can be poured like straight TNT and has approx- 
imately the same resistance to shock as that of straight explosive D, 
The brisance of picratol is between that of exlposive D and TNT, 
Picratol is nonhygroscopfc. 

b. I'**- Picratol is a standard filter for all Army semi-armor- 
piercing bombs. 

34, NITROSTARCH EXPLOSIVES* 

a. Uioratrlerltlfrs. Nitrostarch is a white finely divided materiel 
similar in appearance to ordinary powdered starch. It is considerably 
more sensitive to friction and impact than TNT, consequently the 
crushing or breaking of the explosive is hazardous, Nitrostarch is less 
sensitive than dry guncotton or nitroglycerin. It is highly inflanv 
mable, can be ignited by the slightest spark such a$ may result from 
friction, and burns with explosive violence. 

In DvtAiiatiw* Nitrostarch explosives are readily detonated by 
a No. 6 blasting cap 

( P Use* A nitrostarch demolition explosive, consisting of Mi -pound 
or 1-pound (four V4 -pound) blocks, has been adopted as a substitute 
for TNT. TNT formulas lor computing small charges are directly 
applicable to the nitrostarch demolition explosive. These blocks 
must not be broken into fragments, as this may cause detonation. 

AS. PETN ( PENTAER YTHRITE TETR ANITR ATE ) « 

a. Characteristics, PETN has a velocity of detonation greater 
than that of TNT and is more sensitive to shock or friction than TNT 
or tetryL In its pure form, PETN is a white crystalline powder: 
however, it may be a light gray due to other ingredients. It will de- 
tonate under a long, slow pressure. PETN in bulk must be stored 
wet 
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Li. l'tei« PETN is suspended in TNT to form pentolite, an explo- 
sive of high bris&nce. It is also used as the explosive core of prima- 
cord fuze — a detonating cord which is widely used in demolition work, 

36* PENTOUTR* Pentolite consists of PETN in a TNT matrix- It 
is superior to TNT in explosive strength and is less sensitive than 
PETN, Pentolite 50/50 may be me It-loaded It is, therefore, satis- 
factory for use in grenades, rockets, high-expLosive^antitank shell, and 
in shaped charges, 

:*7. TETRYTOL. 

Character! sLiw, TetrytoL is a mixture of 75 percent tetryl and 
25 percent TNT. It lids higher brisance than TNT and is more 
effective in cutting through steel and in demolition work. It is Less 
sensitive to shock and friction than tetryl and only slightly more sen- 
sitive than TNT. Tetrytol is nonhygroecopic and is suitable for un- 
derwater demolition since ftubmergence for 24 hours does not appreci- 
ably effect its characteristics. 

k Use* Tetrytol is used in chain and individual demolition blocks 
and in certain destructors, 

H& DYNAMITE. 

a. ti^neral. Commercial high explosives are more familiarly re- 
ferred to as dynamite. There are several types, each type being sub- 
divided into a series of grades. Each type and grade differs in one 
or mure characteristics. Dynamite consists of nitroglycerin absorbed 
in a porous material. The porous composition varies, depending on 
the type of dynamite. Dynamite is generally available as paraffin- 
coated Vi-lb sticks or cartridges and is rated according to the percent 
by weight of nitroglycerin content. 

K Characteristics. Dynamite of from 50- to 60-percent nitro- 
glycerin content is equivalent on an equal weight basis to TNT in 
explosive strength. Dynamite of 40 percent is equivalent to TNT in 
the ratio of 1 ^4-pound dynamite to 1-pound TNT. Straight dynamite 
is moie sensitive to shock and friction than TNT and is capable of 
being detonated by the action of a rifle bullet. The higher percentages 
of dynamite have very good water resistance. Explosion of the com- 
mon types of dynamite produces poisonous fumes which ar« dangerous 
in con ned places. 

c. Use. Dynamite is used a* a substitute for nitrostarch or TNT 
and for training purposes. The following limitations are placed on its 
use; 

(1) Not to be issued or used for destruction of "duds" 

(2) Not to be supplied for training in use of demolition equip- 
ment 
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(3) Not to be used in Coast Artillery submarine mines or mine 
batteries, 

(4) Nat to be carried in combat vehicles subject to extremes of 
temperature. 

39. EUNATOU 

h. General I'harat-tcrislice. Ednatol is a mixture of halite or 
explosive H (ethylenedmitramiue) and TNT, and is one of the moat 
powerful explosives. It is less sensitive than tetryl, PETN, or RDX. 
Ednatol is equivalent to tetryl in brisance. It can be cast in the same 
manner as amatol. It has no tendency to combine with metals in the 
absence of moisture and has no toxic effect, In the presence of mois- 
ture, haleite hydrolyzes slightly giving an acid reaction, but hydrolysis 
of ednatol is not appreciable. Ednatol is very stable and can be stored 
for Ions periods; it is nonhygroscopic 

h. Ednatol may be used for the same purposes as pentolite, 

namely, in rockets, grenades, and high-explosive-antitank shell. 

40. AMMONAL* The term ammonal refers generally to explosive 
mixtures containing TNT, ammonium nitrate, and powered aluminum, 
with or without other ingredients such as charcoal, A similar British 
explosive is minol 2. As a rule, ammonal explosives are insensitive 
and, because of the aluminum content, detonate with resultant higher 
temperature, greater blest effect* and brighter flash than other high 

r explosive Sv They are used in proving ground tests of high-explosive 
artillery shell for better observation. 

41. TRITON AL, Tritonal is a generic term lor explosives contain- 
ing TNT and aluminum, generally in the ratio of 80/20. It produces 
a greater blast effect than TNT, or Composition B described below. 
It is used in light-case and general-purpose bombs. 

42. liDX. RDX is also known aft cyclonite (cyclotrimethy)enetri- 
nitramine), CTMTN, C6, hexogen (German), and T4 (Italian). It 
is a white crystalline solid having a melting point of 202 v C. It has 
about the same power and brisance as PETN, It is more easily 
initiated by mercury fulminate than is tetryl. It has a high degree 
of stability in storage. RDX is never used alone but in mixtures with 
other explosives and/or oils and waxes, 

43* TORPEX. Torpex is a gray compound consisting of RDX, TNT t 
aluminum powder, and beeswax (or similar wax). It is a more power- 
ful but much more sensitive explosive than TNT Torpe* is non- 
hygroscopic, noncorroeive, and has a very high brisance. Under water 
it is SO percent more destructive than TNT, whereas in air the differ- 
ence is approximately 30 percent Torpex is used as a bursting charge 
in mines, torpedoes, and depth charge*. 
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44. COMPOSITION A, A-2, AND A-3. Composition A (COMP. A) 
is a mixture of RDX and a desensitiser, being sermplastic in nature. 
Composition A is 6 mixture incorporated by rolling, whereas Composi- 
tion A*2 denotes the same explosive prepared by kettle-drying an un- 
rolled mixture, and Composition A-3 a mixture prepared by tray-dry- 
ing an unrolled product. Composition A-3 is granular in form, re- 
sembling tetryl in granulation. It is buff in color and is press-loaded 
in minor-caliber (20-mm f 37-mm, and 40-mm) shell. It may also be 
used for boosters, and can be used in Armor-piercing shell due to Us 
insensitivity and high brisance. 

45. COMPOSITION B. Composition B { COMP, B) is * mixture of 
RDX, TNT t and beeewax or similar wax. It is a nonpla&tic material 
which is cast-loaded. It is one of the most powerful explosive*. It is 
less sensitive than tetryl but more sensitive than TNT. Composition 
B is an authorized filling for AN (Army-Navy) standard aircraft 
bombs, mines, and torpedoes, and may b* g&ed in boosters for large 
bombs, demolition chargesj and larger-caliber projectiles, 

«♦ COMPOSITION C, C-2, AKD C3. 

a. 1wmra**l, Composition C, sometimes referred to as P,&, is a 
plastic explosive Containing RDX and an inert plasticizer. Composi- 
tions C-2 and C-3 are similar except that an explosive plasticizer is 
used. Composition C-2 indicates a mixture of RDX plus nitrocotton 
and an explosive plasticizer containing no tetryl. Composition C3 
consists of RDX plus nitrocotton and plasticizer containing tetryl 
substituted in part for RDX, 

I>. Composition C-2. This explosive is easily moldable at most 
temperatures. It withstands water submersion well. It is used in the 
2 -pound demolition block M3. 

e. Composition &3. At temperatures between 0" and 11 0* F, 
Composition C-3 is plastic or pliable, closely resembling putty. Below 
-30° F, it becomes hard and brittle. Above 110* F, it becomes soft 
and, if kept at this temperature, has a tendency to remain a soft mats, 
It is considerably less sensitive than TNT and may not always be 
detonated by a No. 3 blasting cap but will always be detonated by 
the special Engineer Corps blasting cap. The brownish-yellow plastic, 
however, has considerably greater brisance than TNT and is partic- 
ularly effective under water. It is used principally as a commando 
and demolition explosive, either with or without a container, It is 
also used as a filler in some type* of munitions. If its plasticity is 
lost by long storage at low temperatures, it may be restored to satis- 
factory plasticity by molding with the hands after warming by immer- 
sion in warm water. It must not be exposed to open flame as it 
catches lire easily and burns with an intense flame. If burned in 
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large quantities the heat generated may make it explode. Its ex- 
plosion produces poisonous gases in such quantities that its use in 
closed spaces is dangerous. 

47. FTX-l- This explosive consists of RDX, tetryl, and TNT. It 
has a pouring temperature of 90 to 95 °C and is castable. It is slight- 
ly less, stabte than Composition B and ednatoL In brisance and power 
it is equivalent to Composition B and 50/50 pentolite, In general, 
PTX-1 has approximately the same explosive characteristics as 65 /3S 
tetrytol* This composition does not exude find is less sensitive to 
impact than 65/35 tetrytoL 

48* FlX-2, This explosive consists of PETN, RDX, and TNT. It 
can be poured at 95 * C but may be press-loaded or used as * loose 
filler. It is less sensitive to impact than 50/50 pentolite but mors so 
than Composition B or ednatul. It is more stable than pentoLite and 
it does not exude, PTX-2 is more briaant and is more readily initiated 
to high-order detonation than any of the binary explosives. 



Section VI 
CHEMICAL AGENTS 

49. DEFINITION* A chemical agent is a substance which, by it* 
ordinary and direct chemical action and in concentrations attainable 
in the fi«ld r produces a toxic or ah irritating (harassing) effect, a 
screening smoJce r an incendiary action, or any combination of these. 
An agent that produces more than one of these effects is classed 
according to it* principal use. 

50. CLASSIFICATION. Chemical agents are clastrffied according 
to tactical use, pathological effect and purpose* as follows: 

m. War gufttft. A gas is an agent which produces either a toxic or 
irritating physiological effect. Such an agent may be in solid, liquid, 
or gaseous state, either before or after dispersion* Gases may be 
persistent (those remaining effective at pont of release for more than 
10 minutes) or nonpersistent (those becoming ineffective within 10 
minutes). Persistent gases are further divided into moderately per- 
sistent (those remaining effective in the open 10 minutes to 12 hours) 
and highly persistent (those remaining effective in the open longer 
than 12 hours) > These gases are classified as: 

( 1 ) Casualty gases. 

(jt) Blister gases (vesicants) 

(b ) Choking gases (lung irritants) 

(c) Blood and nerve poisons (systemic poisons) 

4* 
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(2 ) HaRASSjng gases (irritant*) : 

(a) Vomiting gases (sternutators) 

(b) Tear gases (Ucrimators) 

b. Sen *\n 1 » mokr. a. 

Incendiaries, 
d. Simulated war gu*us» 

DESCRIPTION, The type, common name, «nd symbol of the 
principal chemical agents are included in the table in figures 22 atid 
23, The following table include the symbols and names of chemical 
agents which ere not included in figures 22 and 23 and which may 
be encountered in the field 



CWS Symbtlt «*d Afl«nt| Ln Addition ft RfUttl 6 and 7 

H Levinstein mustard (30 percent impurities) 

HD Purified mustard 

HDV Thickened purified mustard 

HVV Veiy viscous solution of methyl methacrylate 

in purified mustard, HD 

HP Solution of phosphorus in Levinstein mustard 

HDP Solution of phosphorus in purified mustard 

HN Nitrogen mustard 

HL .. Mustard lewisite 

CK Cyanogen chloride 

SA Arsine 

AC Hydrocyanic acid 

CNB Solution of chloracetophenone in benzene and 

carbon tetrachloride 
CN-DM .. , Burning mixture of CN and DM 

KJ Stannic chloride 

NC Chlorpicrin-stannic chloride 

KP Thickened gasoline, with napalm 

IM Thickened gasoline 

FB Aluminum-barium nitrate mixture 

AS Asbestine suspension 

MR Molasses residuum 

Other symbol*, such as Al, A2, and D2, may also be en- 



countered but the chemicals associated with them are highly 
classified for security purposes. A brief description of the 
principal chemical agents is contained in paragraphs 53 
through 58. 

PAINTING AND MARK1NC. 

a. Painting Chemical ammunition is identified by the base 
color, gray. 

it 
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h, Marking, The particular agent used as chemical tiller is indi- 
cated in the marking on the ammunition by one or two bands and 
the type of filler end its symbol, all in a distinctive color in accord 
ance with chapter I, section IL 

53. BUSTER CASES. Blister gases produce casualties resultant 
from injuries to the eyes and lungs, and skin blisters. The principal 
blister gases are mustard gas and lewisite. 

a. Mustard gas (H) is a dark-brown liquid which slowly evap- 
orates to a colorless gas having the odor of garlic. Purified mustard 
(HX>) may be practically odorless. Its principal physiological effect 
is that of a blister gas (vesicant), although the blistering does not 
ordinarily appear for several hours. If inhaled, the vapors have a 
choking (lung-irritant) effect. For complete protection against H, 
both gas mask and protective clothing are necessary. The tactical 
use of H is to neutralize areas, contaminate materiel, cause casualties, 
and harass enemy personnel. It is projected by artillery and mortar 
in shells and from airplanes in bombs and sprays. It is left in land 
mines by retreating troops. It render* food and water unfit for use. 

b. Lewisite (L) is a dark-brown liquid evaporating to a colorless 
gas which has the odor of geraniums, In addition to being a blister 
and choking gas, lewisite is an arsenical prison. Gas mask and pro- 
tective clothing are necessary for protection against L, The tactical 
use of L and the methods of projection are the same as those for H, 
It renders food and water permanently unfit for use. 

54. CHOKING fiASES* Choking gases injure the respiratory 
tract — nose, throat , and lung*. The principal choking casualty sales 
are diphosgene, phosgene, chlorine, and chlorpicfin, 

a. Diphosgene (DP) has a toxicity about the same as that of 
phosgene. It causes watering of the eyas, as well as coughing and 
occasional vomiting, 

b. Phosgene (CG) appears on projection as a whitish cloud, 
changing to a colorless gas. The toxicity is over ten times that of 
chlorine. In high concentrations, which are often met in battle, one 
or two breaths may be fata) in a few hours. Unlike chlorine, CG 
produces but slight irritation of the sensory nerves in the upper air 
passages so the men exposed to this gas are likely to inhale it more 
deeply than they would equivalent concentrations of chlorine or other 
gases. For this reason^ phosgene is very insidious in its action and 
men gassed with it often have little or no warning symptoms until 
too late to avoid serious poisoning. Its tactical use, action on metals, 
food, and water, are the same as for chlorine, 

<r. Chlorine (Cl) is a greenish-yellow gas with a pungent odor. 
Physiologically, it acts as a lung irritant The service gas mask is 
sufficient for protection. It is used tactically as a casualty agent It 
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cause* violent coughing immediately and can be fatal on continued 
exposure. It is used alone and with other of this group in gas-cloud 
attack from cylinders, It has a vigorous corroiive action on wet or 
moiat metals. Food and water contaminated with chlorine can be 
made fit for use under the direction of a medical officer, 

(1. Chlorpicrin (PS) is a colorless oily liquid, changing slowly in 
the open to a colorless, gas. In addition to its lung injurant effects, 
PS is also a strong tear gas, and has the additional advantage of being 
capable of penetrating gas mask canister a that are resistant to ordi- 
nary acid gases such as chlorine and phosgene/ The injurious effects 
of PS also extend to the stomach and intestines, causing nausea, 
vomiting, colic,, and diarrhea. Since these conditions- are difficult to 
combat in the field and often persist for weekb, even slight cases of 
PS gassing frequently involve large Casualty losses. Tactically, it is 
used in heavy concentrations as a casualty agent and in lighter con- 
centrations as a harassing agent. PS is used with tear gas in artil- 
lery and mortar shells and in airplane bombs and sprays. With 
phosgene and chlorine, PS as used from cylinders It has slight action 
on metals. Contaminated food and water may be rendered fit for 
use under the direction of a medical officer. 

55. BLOOD AND NERVE POISONS. These gases may produce 
toxic effects very rapidly. The principal blood and nerve poisons 
are hydrocyanic acid and cyanogen chloride, 

a. Hydrocyanic acid (AC) forms a colorless gas upon release. 
Its odor is similar to that of almonds, but is not always readily de- 
tected in the field. Its action it very rapid, Its first action is stimu- 
lation of the respiratory system, causing deeper inhalation. Death 
by paralysis of the respiratory system may occur in a few minutes. 

h. Cyanogen chloride (CK) farms a color Jess gag upon release 
and has a sharp pungent odor. Its action is very rapid and produces 
paralysis of the respiratory system. Unlike AC r it first produces an 
involuntary spasm of short duration of the upper respiratory tract. 

56. HARASSING GASES, The harassing gases (irritants) are the 
tear and vomiting gases. The principal ones are: 

a* Chloracetophonone (CN) t commonly known as tear gas, is 
typical of the tear ga*e&. It produces profuse weeping and requires 
the use of a gas mask for protection. It ha<» no permanently injurious 
effect on the eyes. In higher concentrations, it irritates the skin, 
producing a burning and itching sensation. CN is used alone in 
grenades. It is used in benzene and carbon tetrachloride solution 
alone (CNB) and in chloroform solution with ch lor pier in (CNS) in 
artillery and mortar shells and from airplanes in bombs and sprays. 
CN has slight action on metals. It imparts a disagreeable taste to 
food and water, 

St 
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h. Brombenzylcyanide (BBC) is a tear gas which produces a 
burning sensation of the mucous membranes and severe irritation and 
lacrimation of the eyes with acute pain in the forehead. 

c. Adarnsite (DM) typifies the vomiting gases. It is a solid 
which is dispersed by burning-type munitions such as candles and 
grenades, and appears as a yellow smoke with an odor resembling 
coal smoke. Physiologically, it causes lacrimation, violent sneezing, 
Intense headache, nausea* and temporary physical debility. Fot pro- 
tection, the service gas mask, which is equipped with an efficient 
smoke filter, is required. Tactically, it is used as a harassing gas, 
DM has a slight action on metal and renders food and water per* 
manently unfit for use, 

d. Diphenylchlorarsine (DA) is a vomiting, gas which causes irri- 
tation of the throat and lung&. This is followed by a headache* and 
pains in the jaws and teeth. These symptoms are accompanied by 
chest pains, nausea, and vomiting, 

57, 3CW KEMNG SMOKES. Smokes are produced by the di*- 
persion of particles in the atmosphere through the burning of solids 
and the spraying of liquids. They are used to screen movements and 
activity, to blanket the enemy, to inactivate observers, to spot artil- 
lery fire and bombing, and to di&guise cloud gas, 

*!♦ Hexachlorethane-2inc mixture (HC) can be used only from 
burning-type ammunition, such as grenades, candles, and base-ignition 
and base-ejection smoke shell. No protection of materiel is required 
HC is harmful (toxic) to unmasked personnel who are exposed to 
heavy concentrations for short periods or to light concentrations for 
extended periods of time, but the service mask offers complete pro- 
tection. Pood and water are not spoiled by HC but acquire a dis- 
agreeable odor, 

I), Sulfur trioxide-chlorsulfonic acid mixture (FS) is a liquid 
which produces a dense white smoke when dispersed into a humid 
atmosphere. It is projected in shells, by airplane spray and from 
portable cylinders* FS liquid is very Corrosive, and rubber gloves 
should be worn in handling it No mask is necessary for the smoke, 
which is harmless to personnel except in very heavy concentrations. 
Liquid FS renders food and water unfit for use; the smoke merely 
imparts an unpleasant taste. Because of its corrosive nature, certain 
restrictions are in force on the use of FS (AR 750-10). 

v. Titanium tetrachloride (FM) is similar to FS in appearance, 
properties, and use. 

d< White phosphorus (WP) is a yellow, wfliiy substance which 
ignites spontaneously and produces a dense white smoke. Its prin- 
cipal use is to produce smoke, although it i$ an incendiary and cas- 
ualty agent as well. WP is used only in explosive-type projectiles, 

SI 



TM 9-1900 



Goners? 



Purs. 57-5a 



artillery and mortar shell, grenades, and airplane bombs. When the 
projectile explodes, it scatters small pieces of phosphorus which ignite 
spontaneously upon contact with air. These particles continue to 
burn even when embedded in the flesh. Phosphorus burns should be 
kept under water or well packed with moist earth until the particles 
are removed. Phosphorus smoke is unpleasant to breathe but harm- 
less; the particles, however, will poison food and water* 

58. i:\01NIHAKIES* Incendiaries are used to ignite combustible 
material^ but may also injure personnel. Various types of incendiary 
agents are used. An aluminum-barium nitrate mixture (F8), ther- 
mite (TH), or thermate (TH) are used in magnesium or steel con- 
tainers, 

a« Thermite is a mixture of aluminum and iron and this mixture, 

upon ignition, produces molten iron- 
ic Thermate, a mixture of thermite with other substances (such 

as barium nitrate) which accelerate the burning, is used in incendiary 

bombs and grenades. 

v. Combustible oils and jelled gasoline are used in bombs and 
name throwers. Incendiary mixture (PT-1) i$ used in bombs. 
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CHAPTER 2 
CLASSES OF AMMUNITION 



Section 1 

SMALL-ARMS AMMUNITION 

59, GENERAL. 

a. Ammunition used in weapons whose bore is 0,60 inch or less 
(rifles, carbines, pistols, revolvers, and machine guns) and in shotguns 
is classed as small-arms ammunition, 

b. Many types of cartridges Are manufactured to the same pro- 
file. Ccrtflaquently, cartridges of the same caliber although of different 
model may he very fcimllar in appearance. Each type, and sometimes 
each model, as in the case of soma tracer cartridges, has a charac- 
teristic colored bullet tip. Cartridges may be identified aft to type, 
rtiode^ and caliber by marking on packing boxes and cartons, 

c« The colors used on bull** tips to identify the type of cartridge 
are shown in figure 1 and described in paragraph 7 a (3), 

60, CARTRIDGES. 

a* General* A round of smell-arms ammunition is known as a 
cartridge. In general, it consists of a bullet, a propelling charge, a 
primer, and a cartridge case, all assembled into a unit assembly (figs. 
24, 25. and 26). 

K BulJc-i. Bullets for service uae have a metal core or slug 
which is covered with a gilding metal, or gilding-metal-clad steel 
jacket. In the case of caliber .45 bullets, copper-plated steel may be 
used instead of gilding metal for the jacket. Ball and tracer bullets 
have a lead alloy or common steel core or slug, whereas armor-piercing 
bullets have a hardened steel alloy core. Bullets have a flat or tapered 
base. A bullet having a tapered base is said to be "boat-tailed.*' A can- 
nelure, or annular knurl, is rolled or cut into the jacket to provide a 
recess into which the cartridge case is crimped (figs; 27, 2S, 29, 
and 30). 

c* Propelling charge There are two types of email-arms pro- 
pellents generally used, the single-base nitrocellulose type and the 
double-base type. The double-base type is a mixture of nitrocellulose 
and nitroglycerin which burns more rapidly than the single-base type; 
it is used in shotgun shells, some caliber .45 rounds, and carbine am- 
munition. The weight of the charge and granulation of the powder 
are in accordance with specification requirements for velocity and 
pressure. The charge is assembled loosely in the cartridge case. 
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A — CAL. .30 CAR&INE BALL CARTRIDGE, Ml 

B — CAL. .45 BALL CARTRIDGE, M191 1 

C — CAL. .22 LOKG RIFLE BALL CARTRIDGE 

D — 1 2-GAGE SHOTGUN SHELL. 

E — CAL. JO BALL CARTRIDGE, M2 

F — CAL. .50 BALL CARTRIDGE, M2 HA PD 4507ft 

Figure 1J — Type* of Small-urm* Ammunition 
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A-CAL .3C CARBINE BALL CARTRIDGE. Ml 
B-CAL. A** WALL CARTRIDGE. M I ^1 I 
C-CAL. ?2 LONG RIFLt BALL CARTRI [XjE 
O- 12-GAGE SHOTGUN SHELL 
E-CAL .30 BALL CARTRIDGF. M2 
F-CAL. .50 BALL CARTRIDGE, M? 

RA PP W5SIA 

fi> i» M — Typ» of Smalt-arm* jimmy ruff on - Crow Section 
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A -CASE, FILLER- GILDING METAL 

B— COMPOSITION IGNITER 

C — COMPOSITION, TRACER 

D —CORE-TUNGSTEN CHROME STEEL 

f — JACKET GILDING Mb'TAL OR GILDING METAL CLAD STEEL 

F -POINT FILLER -LEAD "T" SHOT 

C-- SLUG- LEAD WITH ANTIMONV 

H — BODY PLUG- LEAD SHOT 

| INCENDIARY COMPOSITION 

J — STEEL BODY 



111! 



KM* 




CAL ,30 BALL BULLET, 

BLACK - APPROX. 5/ 1 




CAL JO AttMOft- PIERCING 6ULLET, MZ 



RED - APPROX. 5/1G" — 




CAL .30 TRACER BULLET, M l 

ORANGE - APPROX. 5/16;' 




BLUE- APPROX. 5/16'i 




CAL. JO LNCEHDlAKY BULLET, Ml 

RA PO 4511C 

figure 27 — Caliber ,30 Bullets - Cross Sectfcif 
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A- COMPOSITION. IQMITEH G — POINT * I LLfc'R-LEAD WITH ANTIMONY 

* — CQMPOSfTION, SUfci-lGrJITER H — SUJGl LEAD WITH ANTIMONY 

c — composition, tracer i — jacket-gilding metal clap steel 

_ CORF^TtEL J — INC END I ARV MTXTURt 

E — CORE-TUNCSTEN CHKOWE STEEL K — 5TEFL. BODY 
F — JACKET GILDING METAL 



Z.J I 




BLACK APPRO*. 7/16 % 



CM, ,5Q ARMOft-PIEBCING BULLET, b& 

Cy - ft ED - APPRGX. J/lft- 



■OfV^N'GE - APPftOX 7/ 1 6* 




CAL. 50 TRACE* »UILET M10 ; C 



MAROON- - APPROX. "? /lC" 




CAL. .SO TRACER ftULLET. Ml 7 RED ■ APPROX 7/1 6" 



BLUE APRROX. t/\6" 




■BLUE - APPRQX. 7. ill" 



CAL, ,50 IMCENDIAftY PULLET. MJ? _ 
— HA PD 

Figure 26 - Caliber .50 fl u/f sfj - Cross Section 
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d. Primer, The primer consists of a brass or gilding-metal cup 
which contains a prinifir-compositicn pallet of sensitive explosive, a 
paper disk^ and a brass anvil A blow from the firing pin on the primer 
cup compresses the primer composition between the cup and the 
anvil* ond causes the composition to explode. T he holes or vents in 
the anvil allow the flame to pass through the primer vent in the car- 
tridge case and ignite the propellanL 

e. Cartridge ^o&e. The cartridge case is made of drawn brass 
or steel. It serves as a means whereby the other components — primer, 
propelling charge, and bullet — -are assembled into a unit, the cartridge. 
Another of its functions is to expand and seal the chamber against the 
escape of gases to the rear when the cartridge is Jired, This action is 
known as obturation. To make the cartridge waterproof and to keep 
the propelling charge dry, the primer is sealed in the primer seat and 
the bullet is sealed in the neck of the cartridge case by a thin film of 
laoquer or varnish at the time of manufacture. An extractor groove, 
turned in the head of the cartridge case, provides a means of removing 
the case from the chamber of the weapon. 

61- TYPES. Small-arms cartridges are classified according to type 
as follows: 

Ball Dummy 
Armor-pi ercing High-pressure test 

Armor-piercing-incendiary Gallery practice 

Armor-piercing-incendiary- Guard 

tracer Subcahber 
Incendiary Grenade 
Tracer Shot 
Blank Shotgun shells 

62. BALL. This type of cartridge > intended for use against per- 
sonnel and light materiel targets, is the oldest service type. H is being 
replaced for combat purposes* however, by armor-piercing and other 
types. The term "ball, 11 although no longer accurately describing the 
shape of the modern bullet, has been continued in use to designate 
that type of bullet and ammunition used for the same purposes as 
ammunition of very early design, the bullet of which was actually a 
ball (figs. 25 to 30). A special high grade of ball ammunition is 
manufactured each year for the National Matches of that year, The 
following year it may be used in preliminary firing for such matches. 
The second year, and thereafter, it is considered as standard service 
ammunition. The head of each of these cartridges is stamped HL N,M n 
and with the year of manufacture. 

63, ARMOR.PlEllCING. This type of cartridge is intended for 
use against armored aircraft and vehicles, concrete shelters, and sim- 
ilar built-resisting targets. The bullet has a hardened steel alloy 
core. In addition, it may have a base filler and a point filler of a 
softer meta^ such as gilding metal (figs. 27 and 28). 
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A- SLUG-LEAD ALLOY 

B -JACKET-GILDING METAL 

C -JACKET-COPPER -PLATED STEEL 

D~ IGNITER 

E-TftACFK COMPOSITION 




» OR C 

CAL .45 BALL BULLET, M1911 




^-RED-APPROX. 5/15 



ffl%' C 
T A 

CAL .45 TRACER BULLET, T30 RA pD 8 9 53oA 

Frgwa 29 - Co liber ,45 flurfeis — Cross Sacfion 

61- AUMOU-PEKKf :iNC-INCENDIAH¥. This type of cartridge is 
used in caliber 30 ar»d caliber .50 weapons Sr» lieu of using both 
armor-piercing and incendiary cartridges. 

C5 + ARMOIl PIKKUNC^INCENDIAUY JUACER. This type of 
cartridge combines the features of armor-piercing, of incendiary, and 
of iracer cartridges and is intended to replace these cartridges, 

66* INCENDJAKY. This type of cartridge is similar to ball or 
armor-piercing ammunition in outward appearance. It is used for 
incendiary purposes against aircraft It contains an incendiary com- 
position, as a central buJlet core, which ignites on impact with the 
target (figs, 27 and 28). 

67. TRACElS. This type of cartridge is intended for use with 
other types to show the gunner, by its trace, the path of the bullets, 
thus assisting iu correcting aim, It may also be used for incendiary 
purposes. The tracer element consists of a. pressed inflammable mate- 
rial in the base of the bu]]et; this composition is ignited by the pro- 
pelling charge when the cartridge is fired (figs, 27 through 30). For 
identification, the nose oi the bullet is painted red, orange, or maroon, 

68. JJLAMk, This type of cartridge (rig. 31) i& distinguished by 
the absence of a buJIet. It is uftad for simulated fire, training cavalry 
mounts, end firing salutes. It is aha used in machine guns equipped 
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A- SLUG-LEAD ALLOY 

B -JACKkT-Gl LDING METAL 

C-1GNSTER 

D-TRACtR COMPOSITION 

E- JACKET-GILDING METAL CLAD STEEL 




CAL ,30 CARBINE TRACER BULLET, Mj6 

RA PD A 

Fig v re 30 — Carbm* Co Jibe; .30 Bullet* — Crou Section 

with blank-rtnng attachments in order to operate these weapons for 
iiiitr actional purpose, EC blank powder is used to produce tha 
noise. 

U% DUMMY, This type of cartridge (fig, 32) is uswd for practice 
in loading weapons, to dfctect flinching in firing weapons, and to sim- 
ulate firing. The cartridge case of older lots of dummy ammunition 
is tin-coated. However the present means of identification of dummy 
cartridge* * B by means of holes drilled through the side of the case 
and by the empty primer hole. The cartridges are completely inert 
hut simulate service rounds in most details, 

70* HIGH- P HESS L R E TEST. This type of cartridge (fig. 33) is 
manufactured for use in proof firing t>f small arms. Since the propel- 
ling charge of this ammunition develops high pressures, these car- 
tridges should never be u&ed for any other purpose. When used for 
the purpose intended all personnel should be protected by adequate 
cover. This ammunition is distinguished from othsr types by the tin 
coating of the cartridge case. In some older tots, the word ''TEST 1 ' is 
stamped on the head ot the cn$e, 

7 1 . G AU-HRY PRACTICE. The present standard for gallery prac- 
tice is the caliber .22 long rifle cartridge (figs. 25 and 26), a rim-fire 
cartridge of commercial manufacture. In the past a gallery practice 
cartridge, caliber .30 M1919 was used, but any available lots of this 
cartridge are reserved for guard purposes. 
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CAl, 30 BLANK CAftTRtDGE, M1W 




CAL SO PUNK CARTRIDGE, MT (Hflj 

RA PD W334A 

Fpgu«? 3 J - flfonfe Cartridges 

72. GUAHO. Guard cartridges consisted of a low-velocity charge 
and a round-nose lead bullet together with the cartridge case and 
primer. The guard cartridge Ml was formerly known &» the gallery 
practice cartridge M1919 (par. 71). As in the case of the gallery 
practice cartridges, the use of the guard cartridge is being discon- 
tinued. 

7:t, SUBCAUBElt. 

a. This type of cartridge (tig. 34) is hred from «ubcajiber tubes 
inserted in lai-ger weapons. The subcaliber cartridge, ctiliber Ati f 
M1925 is fired from a "Krag" type of subc^iber tub^ in 3-inch sea- 
coast guns. This cartridge is identified by the extracting rhn on the 
head of the case instead of the usual groove. 

b, Other cartridge^ specifically the standard caliber .22, caliber 
.30, and caliber .50 ball cartridges, are fired from subcaliber tubes in 
field, tank, and antitank weapons. 



Par, 73 



Classes of Ammunition 



TM 9-1900 




RA PD &9344A 



Fig we 32 — Dummy Cartridges 
64 




A CAL. .^0 HICH-PRESSUHe TtST CARTRIDGE, Ml 

B— CAL, .30 CARBINE HIGH PRESSURE. TEST CARTRl tCE, N*1S 

C — CAL. .30 HIGH-PRESSURE TEST CARTRIDGE, Ml 

D — CAL. 4$ HIGH PRESSURF TEST CARTRIDGE. Ml 

RA to 6»34€A 
ffgi/re 33 — High-presiure T**f Coff/JcJge* 
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*A PD 23071* 

F<g i/re 34— Caliber ,30 Si/fcca fiber Cartridge AIT £25 




MJXIUAKY GREMAjH CARTRIDGE. M7 




CAL .« CARBINE GRENADE CARTRIDGE 




CAL 30 RIFLE GRENADE CARTRIDGE. 
figure 35 — Grenade CartWdgeft 



71, fjRK!SADE. Grenade cartridges (fig. 35) are special blank 
cartridges for use in profiling gren&d&s from launchers attached to 
rifles or carbines. The rifle grenade and carbine grenade cartridges 
are distinguished by a rose* petal crimp at the mouth of the case. The 
auxiliary grenade cartridge M7 which contains a propellent but no 
primer is sometimes used in conjunction with the rifle or carbine 
grenade cartridge to give additional range, 

75+ SHOT- Shot cartridges of caliber .45 (fig. 36) are for use in 
pistols for hunting small game. Instead of a solid bullet, they con- 
tain No. 7 1 /? chilled shot, which is also used in shotgun shell loadings, 
These cartridge* are intended primarily for use by air force personnel 
as an aid tn obtaining food. 

76. SHOTGUN SHELLS. Shotgun shells (shot shells) of appropri- 
ate loads are procured commercially for use in 1 2 -gage srporttng-type 
and riot-type shotgun* (fig. 37). 

66 
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CAL_tS S *0T CAJiTftlUGE. Ml 5 



RFC: MrtU 




CAL. .4? SHQl CARTRIDGE, Ml 2 



RA PP S9963A 

Figvr* 36— Caiibet AS Shot Cartridge 

77. GRADES, 

a- Current grades of existing Jots of small-arms ammunition are 
established by the Chief of Ordnance in accordance with acceptance 
&nd surveillance tests, and are published in WD SB 3-AMM 4, 
Grade 3 indicates unserviceable ammunition, which will not be issued 
or used 

b* Small arms ammunition which has been graded "For Training 
Use Only'* will not be used in demonstrations or on training courses 
requiring this ammunition to be fired over the heada of participating 
troops. 

78, CARE AND PRECAUTIONS IN HANDLING. 

a. Small-arms ammunition is comparatively safe to handle, How- 
ever, care must be taken to prevent ammunition boxes from becoming 
broken or damaged, Broken bo*es must be repaired immediately, 
and careful attention given to the transfer of all markings to the new 
parts of the box. Metal liners should be air-tested and sealed if 
equipment for this work is available, 

Ik Ammunition boxes will not be opened until the ammunition 
is required for use. Ammunition removed from airtight containers, 
particularly in damp climates, may corrode and become unservice- 
able. 

t\ When cartridges are taken from their original packings for 
loading into clips or machine gun belts, the clips or belts should be 
tagged or marked so as to preserve the ammunition lot number, 
thereby preventing the ammunition from falling into grade 3 through 
loss of lot number (identity). 

Ammunition should be carefully protected from mud r sand, 
dirt, and water. If it gets wet or dirty, it should be wiped off at once. 
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PAPER #5 CHILLED SHOT AND TRACER 1 2-GAUE SHOTGUN SHELL 

HA PD 230ftOA 

Figvre 37 -Shotgun 5nefb, T 2-9 age 
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If light corrosion or verdigris forms on cartridges, it should be wiped 
off. However, cartridges should not be polished merely to make 
them look brighter or better, 

e. Ammunition should not be exposed to the direct roys of trie 
sun for any considerable length of time. This is likely to affect its 
firing qualities. 

ft The use of oil or grease on cartridges is dangerous and is 
prohibited. 

g. Cartridges that are denied, have loose bullets, or are otherwise 
defective should not be fired, 

79, PRECAUTIONS IN FIRING. 

h< Because a misfire cannot immediately be distinguished from 
a hangfire, it is unsafe to open the bolt of a rifle for at least 10 to 15 
seconds after a misfire occurs. When the rifle Ml fails to fire, it 
should be recocked by means of the trigger guard and refired before 
the bolt is opened When the rifle M1Q&3 fails to fire, it should be 
recocked by drawing back the cocking piece and should be reft/ed 
before the bolt is opened The rifle M1917 cannot be recocked with- 
out opening the bolt; in case of misfire,, wait a full minute before the 
boh is opened. When the caliber 30 carbine fails to fir^ pull the 
operating slide to the rear and release the operating rod. If the 
operating slide £oes fully home, aim and fire K To avoid injury in 
case of hangfire, hold the hand bo that no part of the palm or wrist 
can be struck by the operating slide in its rapid rearward movement. 

b» Before firing, be sure that the bore of the weapon is free of any 
foreign matter such as cleaning patches, mud, sand, snow, etc. Firing 
a weapon with any obstruction in the bore will result in damage to 
the weapon and may result in injury to the nrer, 

c. No small-arms ammunition will be fired until it bas been 
identified positively by ammunition lot number and grade, as pub- 
lished in the latest revision of WD SB MMM 4. 

d. For precautions in firing blank ammunition* see TM 9-1990, 
Any serious malfunction of ammunition must be reported 

promptly to the ordnance officer under whose supervision the ma- 
terial is maintained and issued. As provided in AR 750- 10, the 
ordnance officer will report such malfunction to the Chief of Ord- 
nance, It is important, therefore, that all evidence be preserved 
This includes the cartridge case, other cartridges from the same boat, 
the weapon concerned, and all recoverable pieces — in short, every- 
thing that might determine the cause of the malfunction. 

80. PACKING ANl> MAllKJNG. 

Hi Parking, Dependent on its- intended use, small-arms am- 
munition is packed in link and web belts, clips, or cartons (figs. 38 
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su p CUPP ED 




5.ED, CMfMP 






CAL. JO SftTEP 



CAL. .30 LINKEfr 



CAL .SO UNKEP 

RA FP 15193* 

Ftgote 41 - Fatfcwifl Symbols on Small-arms Ammunition Boxes 
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through 43). Far example, ammunition intended lor use in the rift* 
MI is packed in 5-round clips. For a detailed description of pecking, 
see ORD 1 1 SNI/s of the T group, 

k Marking. 

(1) Small-arms packing boxes may be either stained brown with 
marking in yellow, or unstained with marking in black. Markings 
for shipment are covered in chapter 3, section IV, and In TM 9-1990. 

(2) Instead of the lot number* a repacked lot number may be 
stenciled on packing boxes containing web belts end metallic link 
belts; the serial number of the repacked lot number is preceded by 
the letter ;£ B" (or belted ammunition, and '"L M for linked cartridges, 

(3) To provide a further means of quickly identifying type of 
packing, stenciled figure silhouettes are used on boxes and crates 
containing clipped, belted, and linked cartridges. These symbol* in- 
dicate whether the ammunition is packed in rifle clips, web belts, or 
linked behx The silhouettes are vertical for caliber .30 cartridges, 
and diagonal for caliber .50 cartridges (fig, 41). The absence of 
s^noWd figure silhouettes on lx>*e$ indicates carton- packed ammuni- 
tion (figs. 38 and 39). 

(4) The expendable metal ammunition boxes are painted olive- 
drab with marking in yellow (fig, 43), 



Section U 
GRENADES 

81. GENERAL DESCRIPTION. 

a. l)<-hni|ioih. Gi'en&deg are small explosive or chemical mii&iles; 
intended for use against an enemy at relatively short ranges. 

h. UafiLc lypi a. There are two basic types of grenades— those 
intended to be thrown by hand (figs. 11 and 44) and those intended 
to be projected from rifles or carbines equipped with suitable grenade 
launchers (figs. 12 and 45), By attaching a suitable adapter, some 
of the hand grenades may also be fired from rifles and carbines (figs. 
46 and 47), Hand grenades provide the soldier with an auxiliary 
weapon, similar to a shell or bomb, to supplement his basic Weapons. 
Rifle grenades are valuable not only ior specialised Use, such as 
against tanks, but also for covering the ranges between the maximum 
for hand grenades and the minimum for mortar shell. Special blank 
cartridges (fig, 35), packed with the rifle grenades, must be used in 
the weapon for projecting these grenades. 

c* General type** Both hand and rifle grenades can be classified 
into three general types, namely: explosive, chemical, and practice 
or training. 
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(1) Explosive grenades are used primarily for antipersonnel 
(fragmentation or blast) or antitank effect. They may also be used 
as demolition agents, 

(2) Chemical grenades are used for casualty, harassing, incen- 
diary, screening, and signaling purposes, Some of them may also be 
used for training purposes and destruction, 

(3) Practice and training grenades are used in training troops 
for combat. 

d, Fuzing. Grenades thrown by hand are normally fitted with 
a delay-action fuze. For explosive hand grenade^ and the chemical 
Ml 5 (bursting type) WP smoke hand grenade, this delay is set for 
approximately 4.5 seconds. Burning-type chemical hand grenades 
use a fuze with a delay of approximately 2 seconds. Rifle grenades 
are usually fitted with a base fuze that functions on impact. 

82, EXPLOSIVE HAND GRENADES* 

n- Fnigmeutalioii type* The Mk 2 is a typical fragmentation 
hand grenade (fig, 11 and A, fig, 44). This grenade is made of cast 
iron varying in thickness from V* to inch. The body is lemon- 
shaped, approximately 2V4 inches in diameter and 3 l /i inches in 
length without the fuze. It contains an explosive charge which, upon 
detonation, breaks up the body of the grenade and fuze and projects 
the fragments outward* in all directions at high velocity. The body 
is grooved both horizontally and vertically. The fuze for this grenade 
has a primer, a combustible time-delay train, and a detonator. At- 
tached to the fuze body is. a safety lever held in place against the 
action of the striker spring by means of a safety pin* Just prior to 
throwing, the safety pin is removed* When the grenade is thrown^ 
the safety lever is- pushed off by the striker, allowing the striker to 
impact against the primer. The primer ignites the time-delay train 
and, after 4 or 5 seconds, this delay train causes the detonator to 
explode, This> in turn, causes the explosive filler in the grenade to 
detonate, thereby fragmenting the grenade. Fragments may fly over 
200 yards, 

l>. Offensive type. The offensive grenade (fig, 11 and C, fig, 44) 
is intended to have an antipersonnel effect over a smalt area. It 
contains more explosive than the fragmentation-type grenade, approx- 
imately Vi pound of pressed TNT, and, therefore, is more useful as 
a demolition agent No fragmentation effect is obtained, 

«3, CHEMICAL HAND GREXAUES. 

a* Burning type. The standard container for this type of gre- 
nade (fig, 11 and D, fig, 44) is a cylindrical steel can 2% inches in 
diameter and 4 3 A inches high. The fuze for these grenades is similar 
to the fuze used in the Mk 2 fragmentation grenade* except that it 
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PRIMER 

STfciKER 
SPRING 
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?M$AFETY 

3 



TNT CHARGE 



DETONATOR 




S- IGNITED 



FRAGMENTATION GREW APR. MK 1 
A 



BLACK? 
POWftERi 

CORK 

PRACTICE GttENAPE. M21 




GRENAPt PARTS £\ 



BODY 



FIRST fire; 
COMPOSITION* 
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CHARGER 




FUZE TARTS 

Pi* I MEN 
STRIKED 
)5PRIMi 

STRIKER 

\SAF1TY 
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DELAY 
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CHCMICAL GRENADE 



RA PD 49340A 



Figure 44 — Hand Grenades — Cross Sftcriosi 
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has an igniter instead of a detonator, and has a short delay time of 
2 seconds. Grenades of this type have waterproof, adhesive-tape 
covered, smoke emission holes in the top, sides, or bottom. These 
grenades are described briefly as follows: 

{1) CN-DM IRRITANT hand GRENADE, Th« products of com- 
bustion of the filter in this grenade have a harassing effect. Its 
principal use is in the control of civil disturbances. The burning time 
is 20 to 60 seconds. The filter is a composition of tear gas, vomit 
gasj and smokeless powder. 

(2) CN tear hand QBtKADE. This grenade is identical with the 
CN-DM grenade except that it has a tear gas filler. Principal uses 
are in control of civil disturbances, gnu! training in use of the gas 
mask. 

(3) HC SMOKE grenade. This is an Army-Navy standard white 
smoke grenade, used for signaling and screening purposes. The con- 
tainer is standard except that there are no emission holes in the side. 
The burning time is 2 to 2Va minutes, 

(4) TH incendiary grenadh. This is an Army-Navy standard 
munition for setting Jir* to enemy materiel. The container is stand- 
ard except that there are no emission holes in the aide. Clamps of 
steel strapping, which fit around the body of the grenade, may be 
used to nail the grenade against an object to be burned. The filling 
is thermate-, which burns at approximately 4,330° F for 30 to 35 
seconds. 

(5) Colored smoke grenade Ml 6. This grenade, used for 
ground-air and ground-ground signaling purposes ia made in the fol- 
lowing colors: green, yellow, red, and violet It is of standard con- 
struction and burns for approximately 2 minutes. 

(6) Couokcp SmCjKH grenade. MIS. Thi* grenade, available in 
red, gr^en, yellow, and violet, is also used for signaling purposes. The 
container has emission holes in the top, and u single hole at the 
bottom, A tapered hole extends through the center of the grenade 
from the bottom emission hole to the fuze. The starter mixture 
lines the tapered cavity. The Rrenade produces a heavy smoke for 
approximately 1 minute, 

(7) Red smokk grenaue AN-M3. This grenade is an Army- 
Navy air forces official distress signal. It is the standard metal gre- 
nade except that the fuze lever is shortened and the body is covered 
with a metal jacket to which are attached three metal strips which 
may be bent out from the jacket to keep the grenade from sinking 
into snow or soft ground, Burning time is 2 to 2 l A minutes. 

k Bursting type* There is only one standard chemical grenade 
of this type and it is known as the WP smoke grenade Ml 5, This 
grenade has a drawn-steel cylindrical body similar in size to the 
burning-type chemical hand grenades, and is rilled with white phos- 
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phorus. The detonating fuze used in this grenade causes it to split 
open and project burning particles of phosphorus over a radius of 
about 15 yards. This produces a dense white smoke screen and will 
cause casualties by burning, 

84. PRACTICE AND TRAINING HAND GRENADES, This type 
of grenade (fig. 11 and B T fig. 44) is used in training. They may be 
inert (training), or loaded with a charge of black powder contained 
in a cloth tube (practice). In this case the charge is inserted into 
the filling hole, which is closed with a cork 

85. EXPLOSIVE RIFLE GRENADES. Antitank type: A typical 
antitank rifle grenade, the M9AI (fig, 12) consists of a sheet-steel 
body, cone, and ogive assembly to which is attached a simple base- 
detonating fuze and a stabilizer and fin assembly. The head of the 
grenade contains a 4-ounce cast-pentolite, shaped charge for blasting 
holes in the target At the same time detonation of the main charge 
causes fragmentation of the body in a lateral direction. The grenade 
is intended primarily for use against armored vehicles. It has been 
found to be most effective against enemy personnel when it is fired 
at a high angle of elevation (45°). 

86. CHEMICAL RIFLE GRENADES. 

a, Burning type. These grenades consist of a deep-drawn, thin- 
walled steel body with hemispherical ogive and body union assembly 
to which is attached a simple base/fuze and a stabilizer and fin as- 
sembly (B, fig. 30). This type of grenade is available with approxi- 
mately 10% ounces of HC white smoke or 6V2 ounces of standard 
colored smoke fillings. Both HC and colored smoke grenades have 
five sealed smoke emission holes in the body union. The colored 
smoke grenades also have a smoke emission hole in the ogive. Both 
of these types of chemical rifle grenades commence burning upon 
impact, due to the action of the base initiating type of fuze, The 
HC grenade is intended primarily for screening purposes and the 
colored smoke grenades for signaling. 

b. Bursting type* This grenade is the counterpart of the WP 
smoke hand grenade M15. The WP smoke rifle grenade M19 (A, 
fig. 45 ) has a stabilizer and fin assembly identical to that used in the 
antitank grenade M9AL It contains approximately 8*5 ounces of 
white phosphorus and is equipped with a burster actuated by a base- 
detonating fuze. The spontaneously combustible WP grenade is scat- 
tered upon impact 

87. PRACTICE AND TRAINING RIFLE GRENADE, There is at 
present only one standard practice rifle grenade, the M11A3 (fig. 12)- 
This grenade is used only in training and simulates the flight and 
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action of the AT grenade M9AL Being completely inert h this gre- 
nade is puimed black. For repeated u$e, it is issued with additional 
replacement fins and ogives, 

88. (;KKINA1)£ projection aj>aptkk*s. 

a. The grenade projection adapter (fig. 46) assembled to £ frag- 
nicniAtion hand grenade Mk 2 permits this hand grenade to be used 
as a rifle grenade. After removal of the grenade safety pin before 
firing, the safety -lover is held in position by the arming clip. Upon 
firing the grenade from a launcher-equipped rifle or carhine, the arm- 
ing clip frees itseJf from the* arming clip retainer, thereby releasing 
the grenade safety lever and initialing the 5-second fuze. Grenade 
cartridges a< a e packed in each adapter packing box. 

h. The chemical grenade-projection adapter (fig. 47) is intended 
for use with the chemical haml grenades. It consists of a stabilizer 
tLibe, which has a base plate and a three-pronged clip on one end and 
on the other end 1 e standard fin similar to that on the grenade 
and a metal setback hand which fits around the grenade, over the 
safety lever. Upon firing the grenade from a launcher-equipped rifle 
or carbine^ the setback band moves to the rear, thereby releasing the 
grenade safety lever and initiating the 2-seCo^d fu*e. Grenade car- 
tridges are packed in each adapter cartridge packing box. 
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89. CARL AND PRECAUTIONS IN HAMJLIINC. 

a. Carr. Information concerning the care" to be exercised in 
handling grenades will be found in chapter 3 of this manual and 
pertinent Field Manuals. 

l>. Precautions* The following additional safety precautions for 
handling ammunition will also be observed: 

(1) Since fragments may be projected over 200 yards, fragmen- 
tation grenades will not be used in training without adequate cover. 

(2) The safety pin will be removed just before throwing or 
launching and at no other time, 

(3) Occasionally K chemical grenades may flash. Hence, when 
used in maneuvers, they will be so thrown as to function not less than 
30 feet from personnel. 

(4) Duds will be disposed of in accordance with the provisions in 
chapter 4. 

(5) Rifle grenades must Jiever be ta.tinclied with a cartridge other 
than the special grenade cartridges provided for that purpose* 

(d) The fuze furnished with the grenade Mk 2 U noiseless, 
smokeless and kparklesk Under no condition, therefore, will the 
thrower consider the grenade a dud because no noise, smoke, or 
sparks are observed upon release of the safety lever, 

90. IDENTIFICATION. High-explosive grenades are painted olive- 
drab with yelbw bands around the top of the grenade body. Train- 
ing hand grenades (inert) are painted black; practice grenades con- 
taining a simulated charge are painted blue. Practice rifle grenades 
are painted black with white stenciling. Chemical grenades are 
painted blue-gray with identification band and marking in the ap- 
propriate color as indicated in chapter 1, section II and in figures 11 
and 12, The stabilizer assembly of all rifle grenades is painted 
olive-drab, 

91. PACKING. 

a* Grenades ttre usually packed as -fuzed complete rounds, each 
in an individual fiber container. 

b. Fragmentation grenades are packed IS or 25 containers per 
wooden box. 

e. The offensive hand grenades are packed SO per wooden box 
(fig. 48), and the training grenades flre packed 24 per box, 

n\ The standard packing for rifle grenades is 10 containers per 
box (fig. 49), with a supply of cartridges for launching from any 
appropriate weapon. Jungle packing is waterproofed to withstand 
hot humid climates, 

«. Grenade-projection wdapters are packed 4$ per box, with suffi- 
cient number of various grenade cartridges and positioning clips. 
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Section III 
MORTAR AMMUNITION 

92- DES^KIPliOIV 

a. To obtain maximum accuracy and range, projectiles for 
smooth-bore mortars ere stabilized by means of fma assembled to a 
shaft which is secured to the base end of the projectile; when the tins 
are omitted, the projectile tends to tumble and be erratic m flight 

Ik In general, the ammunition h«s an adjustable propelling charge, 
consisting of a number of propellent increments, usually -sealed in indi- 
vidual cellophane bags, end an ignition cartridge, to permit firing vari- 
ous ranges or zones of fire. The propellent increments are attached to 
the tin shah or within the fin blades; the ignition cartridge is inserted 
in base end of the fin shaft. 

c. The primer and ignition cartridge are separate elements. The 
primer i§ screwed into the shaft after the ignition cartridge has been 
inserted. The assembly of the ignition cartridge and the propellent 
increments make up the required propelling charge: or the ignition 
cartridges alone may be used for very *hort range in the 60-mm 
mortar and with the light-weight round (M43A1) in the Si -mm 
mortar. 

d. Because the complete round (rigs. 50 and 51) is loaded into 
the mortar as tt unit and provision is made for adjusting the propel- 
ling charge, ammunition of this type comes within the classification 
of semifixed ammunition. 

93. CLASSIFICATION. 

a. According Uj the purpose for which h is intended, mortar am- 
munition is classified as high-explosive, smoke, illuminating, practice, 
or training. 

Li, High-i^plosivt mortar sh&ll are used for fragmentation or 
demolition effect, according to the action of the fuze and design of 
shell. 

e. Smoke shell contain chemical fillers. 

d* Illuminating shell are intended for signaling and illuminating 
purposes, 

jt:- Practice shell may have a spotting charge or may be inert. 

f. Training projectiles are provided for training and practice. 
They are inert and may be fired more than once. Several propelling 
charges and fms art- supplied for each projectile. 
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<M, MO 1101* OK PROJECTION. The round is dropped into the 
mortar tube and up an reaching the bottom of the mortar, the round's 
primer impinges upon the firing pin uf the mortar. This impact sets 
off the ignition cartridge and propelling charge, and the g&s produced 
forces the round from the- mortar (fig. 52 ), The bourrelet, or gas- 
check band, prevents practically all the ^as from escaping past the 
shell, and provides a hearing surface for the round in its travel 
through the bore. A bora-riding pin in th£ fuze of the shell prevents 
i he fuze from becoming armed until after it leaves the bore of the 
weapon. 

95. PRECAl TIONS IK HANDLING, 

t*. Complete rounds, particularly rounds with fuzes, will be han- 
dled with care at all times. Explosive elements in fuzes and primers 
are particularly sensitive to shock and hi^h temperature, 

b. Do not break the moist arc-resistant seal on the fiber container 
until am munition is to be used. 

*!. The safety wire will bo withdrawn from the fuze only just 
before* firing and at no other time. Be certain the bore-riding pin is 
in place in the fuze at the time the shell is dropped in the mortar. 

d. When loading muzzle-fed mortars, the round is inserted into 
the mortar, cartridge end first. When the shell is released to slide 
down the barrel, the hands should be promptly removed from the 
muzzle. 

Duds should not be handled or moved. Because their fu*es 
are armed, they should be destroyed in place as described in 
chapter 4 of this manual. 

9h. PACKING AM) MARKING. 

a. Packing. Except training ammunition, which may be requisi 
tinned by components, mortar ammunition in the smaller calibers is 
packed as assembled complete rounds. Each round is packed in an 
individual fiber container, and then in suitable outer packing. In the 
case of 60-mm and 81-mm mortar ammunition, clover-leaf bundles, 
wooden box, or metal containers hove been in use. The metal con- 
tamer (figs. 53 end 54) is now the standard packing for this ammuni- 
tion but is reserved for shipment to certain theaters 

b« Marking. In addition to the painting which identift&s the 
ammunition as KO type, the following information is stenciled on the 
projectiles: 

Caliber and type of mortar 

in which fired 
Kind of filler 
Model of sheil 
Ammunition lot number 



92 



TM 9-1 WO 



Cj&sses oi Ammunition 



Far. 97 



Section IV 
ARTILLERY AMMUNITION 

97 + GENERAL, 

Hi Complete round. The term £l ^rt LHvi'y ammunition* 1 refers to 
ammunition, except rockets, mortar ammunition, and shotgun shells, 
used in weapons- having a bore diameter of more than 0.60 inch. A 
complete round of artillery ammunition comprises all of the com- 
ponents necessary to fire a weapon once and to cause the projectile 
to function at the desired tint* and place (blank and drill rounds 
excepted). Tlu^e components are > in general, the projectile, the fuze, 
the propelling charge, and the primer, Dependent upon both the 
type of propelling charge and the method of loading into the weapon, 
complete rounds of artillery ammunition are known as fixed, semi- 
fbted> or separate-loading (fig. 55). 

r>. Components of n ro tuple If round. 

(1) Projectile. The projectile is ejected from a weapon by 
the gas pressure developed by the burning propelling charge. Other 
terms used in specific nomenclature of certain items in place of 
'^projectile," arc "-ehtill*' and "(thou" 

(2 ) Fuze, A fuze is a mechanical device assembled io a pro- 
jectile to cause it to function at the time and under the circumstances 
desired, 

(3) Propelling charge. The propelling charge consists of a 
charge of smokeless powder in a cartridge case, doth ba& or both. 

(4) Pkimeh, A primer \x used to initiate the ignition of a propel- 
ling charge. It consists essentially of a small quantity of sensitive 
explosive and a charge of black powder, 

i\ Firad ammunition. Complete rounds in which the propelling 
charge is fixed, that is, not adjustable, and which are loaded into a 
weapon in one operation, arc known as "fixed" ammunition, As 
usually designed, the propelling charge is loose in a cartridge case 
which is crimped rigidly to the projectile, The primer is> fitted into 
the bsje of the cartridge case. For certain calibers, rounds of fixed 
ammunition are termed curtritlg&$. 

iL Semifixed ammunition, This type of round i& characterized 
by the loose fit of the cartridge case over the projectile so that the 
propelling charge may be accessible for adjustment for zone firing. 
Like fixed ammunition, it i$ loaded into the weapon in one operation. 
In the usual design of this type of ammunition, the propelling charge 
is divided into sections, each consisting of propellent powder in a bag. 
To adjust the propelling charge, the projectile is lifted from the car- 
tridge case, the sections of increments not required ere removed, and 
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the projectile is reassembled to the cartridge ca<,£, As in fixed am- 
munition, the primer is assembled in the h**^ of the cartridge case. 
The 105-mm howitzer HE^AT round is a special type in that the 
charge, is fixed, that is, not adjustable; the cartridge e^se and projec- 
tile are not crimped together in this instance because of the method 
of packing 

e t 5er-iHrtiir-lottriin£ iiHimmiiiinn. Complete rounds in which 
the separate Corn portents — fuzed projectile, propelling charge > and 
primer — are loaded into the weapon separately are known as "sep- 
arate-las ding" ammunition. Although the propelling charge may he 
in out section, it is usually divided into sections with each section 
Assembled in a bag. In the case of "separated" ammunition (figs, $ 
and 56), the propelling charge u contained in a cartridge case, but 
the projectile cannot be fitted into the cartridge east* and is loaded 
into the weapon separately. 

CLASSIFICATION. 

a* Artillery ammunition is classified according to use as service, 
practice, blank, or drill. It ;s classified according tu type of filler as 
explosive, chemical, or inert. 

h. Service ammunition is fired for effect in combat. It may be 
high-explosive, high -explosive-antitank, armor-piercing or ormor- 
H piercing-capped (with or without explosive filler), low-explosive 
(shrapnel }, chemicat (£as ur smoke), illuminating, oi' inert (canister). 

i-< Practice ammunition is provided for training in marksmanship, 
The projectile used may be inert or may have a spotting charge of 
black powder. 

d. Blank *m in unit km is provided in small and medium calibers 
for saluting purposes and simulated nr<\ It has no projectile. 

e. Drill or dummy ammunition is provided for practice in loading 
and handling ("service of the piece"). It is completely Jnefl. 

IDENTIFICATION. 

a. In common with other types, artillery ammunition is identified 
by painting and marking. For the basic color scheme, see chapter L 
section II. The marking on the projectile (figs. 2. 3, 57, and 58) 
includes : 

(1) Ammunition Identification Code (AIC) syrnbol — on sepa- 
rate-loading shell. 

(2) Caliber and type of weapon in which fired ("75 H;' l, l55 G," 

eta). 

(3) Kind of filler ("TNT, 1 ' "WP SMOKE" etc.), 

(4) Type and model of projectile ("SHELL, M607 "PROJ. 
AFC-T, M61A17 etc.). 
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(5) Weight-jone marking (crosses on 75-mm shell and squares 
on larger-caliber shell; square on separate-loading shell have prick 
punches in their centers) or weight in pounds. 

(6) Ammunition lot number of filled projectile and in some cases 
loader's initials, 

b. Similar information is marked on other components. Further 
information, is given in pertinent Technical Manuals and Field 
Manuals. 

o, Markings are stenciled on cartridge casea of 75-mmj 76-mm, 
and 3-inch ammunition to indicate the type of propelling charge. 
These markings are illustrated in figure 4 for 75-rnrn gun rounds; 

d, An exception to the basic color scheme is the case of 20-mm 
ammunition; the high-ejtplosive-incendiary projectile has a red body 
and yellow ogive. Some target-practice projectiles of larger caliber 
are painted black; when replacement or repainting is required, they 
will be painted blue in accordance with basic color scheme. 

J 00, PROJECTILES. 

n, General* With a few exceptions, artillery projectiles fire of 
the same general -shape, that is, they have a cylindrical body, solid 
or hollow, and an clival head. (Canister and base-ignition smoke 
shell have blunt heads.) The projectiles vary in length from 2 to 
6 calibers. The principal characteristic differences aret 

(1) Location of fuzes — point or base. 

(2) Radius of ogive— smaller for low-velocity, larger for high- 
velocity projectiles. 

(3) Rotating band — narrow for low-velocity, wide for high- 
velocity projectiles: 

(4) Base — tapered ("boat-tailed") or cylindrical ("square") 
base. 

(5) Armor-piercing cap— used only with armor-piercing projec- 
tiles. 

(6) Windshield (ballistic cap or fals»e ogive) — when required for 
improved ballistics. 

(7) Filler— high explosive, gas, smoke, illuminant candle and 
parachute .assembly, or others^ 

b + Components* 

(1) Ogive and windshield, The curved portion of the projec- 
tile from the bourrelet to the point is called the ogive. The radiua 
of the ogive is sometimes expressed in calibers, the caliber being the 
diameter of the bore of the gun< The radius of the ogive influence* 
the flight of the projectile and in present designs generally variet 
from 6 to IX calibers. Since armor-pierciny projectiles have a short 
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radius of ogive for purpura of penetration, a windshield, often called 
a ballistic cap or false ogive, is placed over the armor-piercing head 
to improve the ballistic qualities, 

(2) Bourrelet, The bouriwlet is the accurately machined sur- 
face > of slightly larger diameter then the body, which bears on the 
]aiU"3* of the bor* of the weapon. It centers the projectile in its travel 
through the bore. Generally, it is at the forward end of the bodj^ 
but it may extend from the ogive to the boat-tailed base. Some 
project ilea of large Caliber have a from and rear bourrelet,. 

(3) Body. While applicable to the entire projectile, the term 
body ' is used to designate the cylindrical portion of the projectile 

between the bourrelet and the rotating band. It is machined to a 
smaller diameter than the bourrelet to reduce the surface in contact 
with the lands; of the bore. Only the bourrelet and rotating band 
bear on the lands. 

{4} Rotating BAND. The rotating band is a cylindrical ring of 
copper or gliding metal, pressed into a knurled or roughened groove 
near the base of the projectile. It affords a snug seat for the projec- 
tile in the forcing cone of the weapon and centers the base in the 
bore. As the projectile moves forward, the soft rotating band i$ 
engraved by the lands of the bore. Because of compression of the 
band, excessive metaE flows toward the rear. This flow of metal is 
taken up by grooves cut in the rotating band. Since the rifling of 
the weapon is helical, the engraving of the band imparts rotation to 
the moving projectile. The rotating band also prevents the escape 
of the propellent gases forward of the projectile by completely filling 
the grooves of the rifling. 

(5) Type of base, When the surface to the rear of the rotating 
band is tapered or conical, it is known as ^boat-tailed 1 -; when cylin- 
drical, the projectile h described as having a "square base." 

(6) Base: plug. To facilitate manufacture, armor-piercing pro- 
jectiles are closed at the base with a heavy steel plug. In the larger 
calibers, the base plug adapter also provides a seat for the base plug 
and fuz« r In the smaller cab hers, if an explosive charge is loaded in 
the cavity of the projectile, the base plug is replaced by a base fuze. 
If no explosive i^ present in the smaller caliber projectile, the base 
p3ug contains the tracer element. 

(7) Base ttJvfcR. The 20-mm projectiles and projectiles of 
75-mm or larger caliber containing high explosive are provided with 
a base cover to prevent the hot gases of the propelling charge from 
coming into contact with the explosive filler of the projectile through 
joints or possible flaws in the metal of the base. The base cover 
consists of a thin metal disc which may be Calked* crimped, or welded 
to the base of the shell. Small-caliber and medium-caliber armor- 
piercing projectiles with high-explosive filler and base fuzes are not 
ordinarily provided with base covers, 
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(8) Tracer. For observation of fire, sotrie projectiles are 
equipped with & tracer element in the base ot the projectile. In most 
smaller-caliber antiaircraft shell, the'travnr is used to ignite the filler 
nrid destroy the shell should H miss the target. Such a tracer is called 
"shell-destroying (SD} r h 

c Type* of prnjcrlile* + 

(1) High-explosive (HE) dhell. This projectile (fig, 59), 
mack' of common forged steel, has comparatively thin wails and a 
l^rge bursting charge of high explosive. It is used against personnel 
and material targets, producing blest find /or mining effect and frag- 
mentation ttt the target. It may be n t ted with either a time or impact 
fu*e F on 9 concrete-piercing fu*e. according to type of action desired. 

(2) HiGH-BXPLOsiVE-ANTiTANk (HE, AT) 5HELL. This is a spe- 
cial type of shell (fig- 59) containing a high-explosive charge for use 
against armor plat*?. Its effect is* dependent upon the type and 
shape of the charge. It has a conical windshield which provides 
stand-off for the charge, and a base-detonating fur,e having nondelay 
action. 

(3) Chemical shell. There are three general types of chemi- 
cal shell (fig. 59): bur&ttr. base-ejection (BE), and base- ignition 
(BI). 

(a) Burster, The burster type iy Similar to high-explosive shell, 
except for the type of filter and the absence of a base cover. An 
explosive char^*i termed ft burster, and located centrally in the shell, 
is used to break the shell body and aid in dispersion of the chemical 
filler. 

(b) Ba&e-vjectivn (BE). Base-Ejection shell which are set to 
function in flight do not have a burster, but have an expelling charge 
of black powder, adjacent to the time fuze. This expelling charge, 
when ignited by the fuze, ignites the smoke mixture of the canisters, 
strips the threads of the base plug, and forces the canisters from the 
base of the shell. 

(c) Base ignition (BI). Base-ignition (base-emission) smoke 
shell have no burster or expelling charge. The smoke mixture to 
ignited by the propelling charge through a hole in the base of the 
projectile. Shell of early manufacture have a low-melting-point 
fusible metal plQg irt the base hole, while shell of later manufacture 
have delay pellets of black powder. The action of the delay pellet 
prevents disclosure of the gun position by the smoke. 

(4) Illuminating These shell (fig. GO) contain a para- 
chute and an illunVinant assembly which are ejected by an expelling 
charge adjacent to the time fuze in a manner similar to base-ejection 
smoke shelL The illuminant suspended by the parachute burns, 
lighting up a target area. 
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(5) Armor-piehcinc projectile ( AP OP A PC). 

(a) Armor-piercing projectiles (fig. 61) are ma tie of h«at-tre^terl 
high-carbon alloy steel- Tht: he- ad is very hard for penetration of 
armor a ['id the body is tough to withstand the strains imposed by 
impact and the twilling anion of th« project! It; et an^]^ of impact 
obhque to normal. A windshield is gtuu: rally secured to the armor- 
piercing cap or the hen J of the projectile to give improved ballistics. 
A tracer may be present m I he base plug or in the has* end of the 

f6) Armor-piercing projectiles having no hi^h-explosive fiDeT 
may be solid or may have a small cavity in the body. When the 
cavity is rilled with explosive D, the projectile are fitted with a basc- 
rletonstiTig fuze rmving a delay action, 

f"c; Tht: term "a.rmor-pi«rcing-cappcd" (APC) refers to & shot or 
h projectile with an armor- piercing cap for use especially in penetrat- 
ing face-hardened armor piste. Thw cap is of forced alloy steel, heat- 
treated to have a hard face and a relatively soft core. On impact, 
the hardened face of the cap destroy* the hardened surface of the 
armor-plate, while the softer core- of the car; protects the hardened 
point of the projectile by distributing the impact stresses over a large 
area of the head, 

(6) Hi an- velocity armor-piercing Shot (HYAP ). This shot 
(rig. 61) is a high- velocity, light-weight projectile having, a very hard 
armor-piercing tore of tungsten carbide. The tungsten carbide core, 
a steel bast: containing & tracer element, an Aluminum body and nose 
plug, and an aluminum windshield comprise the HVAP-T shot. 

(7) Canister Canister {fig. 01) consisting of a light metal 
case, fitted with steel balls in a matrix, contains no explosives. It is 
hre»d point- blank for effect against personnels The case breaks upon 
having the muzzle of cIlh cannon, and the balls scatter in the manner 
of a shotgun shell. 

( tf) Shrapnel, Shrapn«J are point -fu^ed projectiles with a com- 
bination time and superquick fuze or a time fuze. An expelling 
charge of black powder is assembled in the base. A central flash tube 
connects the fuze and hase charge. When the time fuze has burned 
its predetermined little, the magazine charge flashes through the cen- 
tral tube to igmie the base charge, This results in the ejection of the 
sl^et diaphrngm, halls, head, and fuze from the case The case is not 
ruptured, The bolls are projected forward in the form o* a cone> 
due to rotni tonal velocity, 

(9) Target practice. 

(a) Cast-iron shot and sand-loaded thell of the same size, shape, 
mid weight a r ^ the service shell it simulates are provided for target 
practice. Some models may have a small quantity of black powder 
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to serve as a spotting charge, 

(b) Subca liber ammunition consists of complete rounds* of smell 
caliber or small-arms cartridges used in practice firing of larger- 
caliber weapons. The subcaliber ammunition 5s fired from weapons 
fitted either on top of or in the bore of the larger weapon. The use 
cf ftubcaliber guns and ammunition provides Low-cost ammunition 
for training gun crows, avoids wear of the major weapon during 
practice, and permits firing where range limitations exist. 

(10) Dkij-l or DUMMY. Inert projectiles and complete rounds 
(fig. 62) for training are known as drill or dummy ammunition. They 
are used for training and practice in hanfllin^ shell and iu ''service of 
the piece," 

101. Ft:ZES 

u. (rciu^aL An artillery fu*e (rigs, o3 through 66) is a mechan- 
ic a 1 device used with □ projectile to cause it to function at the time 
%iit\ under the circumstances desired, 

J p. nii<(nif|V»Liuji. 

(1) Fuzes are classified according lo position on the projectile 
as "point" or ^base," They are further clarified as jfc timo* or "impact," 
or a combination of both. Time fuzes contain either a clockwork 
mechanism or a gradual ed time element m the form of a compressed 
bWk-powder train which may be set to a predetermined time prior 
to firing. Impact iuzvs function on impact with the target. If the 
fuze is designed to function on impact with a very light materiel 
target, such as an airplane wing, it is called ''supersensitive.'' Impact 
fuzes are further classified as superquick, nondelay, or delay. Delay 
on Impact fuxes is usually 0.05, 0.15, or 0.025 seconds. These terms 
are- used in inference to tin? fiction at the instant of impact, whereas 
"time/ 1 refers to length of time from the instant of the tiring of the 
weapon to the instant of the functioning of the fuze. 

(2) Selective-type fu^es have time action or more lhan one 
type of action, for example, superquick and delay, time and super- 
quick (TSQ). Such fu^es can be adjusted in the field for the type 
of action desired. Time fuzes can be set to function at any desired 
time of flight after firing by turning a time ring, 

c, Safety features. 

(1) Artillery fuzes contain safety devices which tend to prevent 
functioning until after the fuze has b&en subjected to centrifugal 
and set-back forces, after the round to which it is assembled is fired, 

(2) Certain ruses are considered to be "boresafe. 1 ' A boresafe 
(detonator-safe) fuse is one in which the explosive train is so inter- 
rupted that prior to firing and while the projectile is still in the 
bore of the gun> premature explosion of the shell is prevented should 
any of the more sensitive elements, primer and/or detonator, 
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figure 65 - Booster M25 a /id Ccmcrefe-p/emng Fuze A178 

malfunction. 

(3) Fu*es u/ thu impact type are armed by centrifugal or set- 
back force, or a combination r>f both, acting on parts of the fuze 
after the projectile leaven the muazle of the gun. The time element 
of time fuzes is initiated at the instant of firing by set-back (that is< 
the effect of inertia). To prevent accidental arming in handling and 
shipping, safety devices such as a safety wire or cotter pin may be 
used. Such safety devices rnu&t be removed before firing 
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102, ADAPTEK* AM) BOOSTERS, 

zu Adapters- In chemical shell and in many high-explosive shell 
at large caliber, opening in the nose are considerably larger than 
inquired by the fuzes in order to facilitate the manufacture and load- 
ing of the- projectiles. For such shell, a suitably threaded metal 
bushing, called an adaptor, is necessai-y to reduce the size of the 
opening to conform to the threaded portion of the fuz*. In chemical 
shell, the Adapter has an additional function, that of providing a gas- 
tight seal far the chemical filler. 

b. Hiu inters, The term "booster" in applied to the explosive ele- 
ment in the bursting-charge explosive train which detonates the main 
charge. The booster contains safety devices to prevent premature 
detonation of the main charge, The booster charge may be incor- 
porated within thu fuze itself. It is usually contained in a thin 
motel or plastic casing which is assembled to and handled as a unit 
with the fuze, It may be inserted in the shell during loading 

c. K ureter a. An auxiliary explosive element in burster-type 
chemical sheJJ, which opens the shell and disperses the chemical 
□gene, is called a "burster " It consists of a burster charge, a container 
for the chargo, and a metal head. The burster as used is contained 
in a burster casing in the shelL 

i], Adaph r booBterA. In some ca&cs, the booster has been com- 
bined with the adapter, the two assemblies thereafter being handled 
as a unit. Such combinations are known as adapter-boosters. Adapter- 
boosters are not extensively used in present-day artillery shell. 

103, propelljm; CHARGE 

Hi General, 

{ 1 ) In general, propelling charges consist of a charge of a 
propellant 4 with an igniter charge of black powder, assembled in 
a suitable cartridge ca^e, cloth beg, or both. 

(2) Propellent powjjek. Propeilants are described in chap- 
ter 1 P section IV. 

(3) Igniter chakcf-. In fixed and semifixed rounds, the igniter 
charge of black powder is present in the artillery primer. In ''sep- 
arated" ammunition an auxiliary igniter charge is placed around the 
primer or on the distance wadding to insure proper ignition of the 
propeJJant In separate-loading rounds, the igniter charge is assem- 
bled in an igniter bag sewed to the base end of the propelling, charge 
and in some cases also forming a core running through the center 
of tho propelling charge bag, Cartridge-igniter pads are made of 
closely woven silk to prevent the black powder from sifting through. 
Cloth of current manufacture used (<jt the igniter charge is dyed 
led to indicate the presence of the black-powder igniter, That of 
earlier" manufacture (undyed) is marked l, IGNTTER. M 
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(4) Tvl j HS {>v i-rupklmng CHARCE. The type of propelling 
chH-rge. depends; upon ihe kind of ammunition, that is: fixed h semi- 
fixed, and separate-loading, 

U. Fixed and semifixed rliar^eH, 

(1) Cartridge case. A cartridge ease, made of drawn brays 
cr steel, serves as the container for the propelling charge in the case 
of fixed and semifixed artillery ammunitu;!). Its profile and sire 
conform to trial uf the powder chamber ct the weapon for which the 
esse t$ intended. The head of the case is relatively thick and has a 
flange cr groove to permit mechanical extraction. Rounds Used in 
automatic guns have cartridge cases with an extracting groove instead 
of a flange or rim. The cartridge case holds the primer, propel ling 
Charge, and the project! Ic a<j that the assembly can be inserted into 
the weapon in one operation. It also provides for obturation, that 
is, it expands under the pressure of the burning propellent gages and 
prevents the escape of gas to the rear-, 

(2) Propelling charge in fixed ammunition. The propelling 
charge in a round of fixed ammunition is packed loosely in the cartridge 
case. Zn some instances where the charge do&g not fill the case 
completely, a spacer or distance wadding, usually a cardboard disk 
and cylinder, is inserted in the neck of the cartridge case, between 
the powder charge and the base of the projectile. 

(3) Propelling charge in semifixed ammunition. In semi- 
fixed artillery ammunition, the charge, divided into parts or incre- 
ments for zone firing, is assembled in several cloth bags. The full 
charge with all increments J in proper order, is assembled in the 
cartridge case, which 1$ a tree fit over the end of the projectile. 
Each increment iy numbered* the base charge being numbered "1 " 
Thus, to arrange a propelling charge in proper order for firing charge 
4 ? the increments would be arranged in the order 1, 2 f 3, and 4, incre- 
ment 4 bein^ placed uppermost. 

o. w Scp*mUeil" ammunition propelling charge. This propel- 
ling charge is Contained in a cartridge case, together with the primer. 
The charge consists of propellent powder, loosely loaded in a brass 
cartridge case which h cfoked by a plug. It will be rioted that this 
ammunition is considered to be separaterloading, 

d. Sftpaturie*?uHdiiig charges (fig. 67), 

(1) ^Cartridge BAGS. Cartridge bags form a suitable and con- 
venient means of containing the smoke Jess-powder cliarge in separate- 
loading ammunition. Cotton cloth is the standard material for 
cartridge bags, 

( 2 ) Single-sect ion charges. Separate-loading propelli ng ch ar ges 
are divided into single-section and multisection charges. In the 
single-section charge, the propellent powder is contained in a single 
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bag. lightly laced o»' wrapped to £ive the c-hargu rigidity- The igniting 
and en J igniting charge is divided into three pans, each in its own bag, 
two en J pads, and a core which extends; a*ially through the tenter of 
the charge and connects the igniter pads sewed lo each end. This 
typti of igniter is termed a "core igniter" 

(3) Multisection charges. Multisection chaises permit the 
gun crew to ysry the si*e of the propelling charge and facilitate 
handling the larger and heavier charges. Multisection charges «re 
subdivided into "base and increment" "equal section. 1 * unci h unequal 
section"* 4 types, 

(a) Bvw and increment, This type of propelling charge consists 
of a base section or charge and one or more increments. The incre- 
ments may be of equal or unequal weight. Whereas the base section 
is always iired. the increments may or may net be fired. With some 
typos, one igniter pad is attached to the ba&e end of the bast 
section only, while other types h*ive a core-type igniter in the base 
section and sometimes in one or mors increments as well, 

(b) Equ«S section. In this type> the sections are equal in size 
and weight. II was formerly known as the "aliquot parr charge, 
It is used in 14 -inch gun ammunition and for other larger-caliber 
weapons, 

(c ) Unequal section. In the cose of certain howitzers, the charge 
is made up in unequal sections. In the case of guns, the charge may 
be made tip of several equal sections and two or more unequal sec- 
tions. This type permits firings at reduced velocities and provides 
the maximum flexibility. 

(4) Cotxjttt In certain cases two b^se and increment charges 
arc provided Joj" one howilzHr — one for inner, the other for outer 
zones of fire, The cloth of the bags for the inntjr zones is dyed 
green to distinguish that charge from the other type which is assem- 
bled in undyed (while) bags. Accordingly, these two types of 
charges are called "green bag" and "white bag" charges (fig. f>). 

(5) Stacked charges, In order thai certain long propelling 
charges will have more rigidity, the grains of powder are arranged or 
Slacked in uniform order and direction. These charges, having the 
ginins with their long axis parallel to the longitudinal axis of the 
charge, are said to b*r "stacked," 

(0) Flash K&DUCERS. Flash reducers are used with propelling 
charges during night firing. These devices greatly reduce the flash 
and (hereby impede eiiHtny observation of gun positions. The flash 
reducer developed for ihe lS5-mm guns (fig. 68) consists of two 
scarlet-dyed cotton strips which are linked together with silk strings. 
Each strip contains three channel!? which are filled with chemical*. 
Two outsitle channels of each strip contain a mixture of 60 percent 
potassium sulfate and 40 percent black powder. The center channel 
contains only black powder, When tied aroend the charge, the 
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figure 68 — Ffosf? Reducer for PropeHing Charge* for ISS^mm G^m 



strips ere opposite «acb other, Plash reducers *re made to fit a 
specific propelling charge. The use ot flash reducers slightly increases 
the muzzle velocity; therefore the proper correction must be applied 
when computing range dnta during firing. 

(7) Dummy charges. Dumbly chaf^es, simulating, service 
charges (fig, §2) t are provided for use with drill projp.cttles to train 
personnel in ''^service of the piectC 

HU- TRfMEKS. 

a* General. A primer is the component used to initial** the 
eomhustion of a propelling charge. Artillery primers (fijf. 6-9) 
consist essentially of a small quantity of sensitive explosive nvd a 
charge of his ok powder, encased in £ metal container. In the case 
of fixed and semifixed ammunition, the primer is forced into the 
bas^ of the cartridge case at time of manufacture. In the case of 
iepartite-toading ammunition, the primer is inserted hy hand into 
the breechblock of the weapon. 

J j, Typr:A. Based on the method of firing, artillery primers are 
classified as percussion* electric, combination percussion-electric, fric- 
tion, and ignition. 

c« Peivu^ion. primer. This type af prunes fired by h blow of 
che firing pin* is generally ustd in all wriillery ammunition except 
that for harbor defense and railway artillery. The primers used in 
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cartridge cases contain sufficient black powder to ignite properly 
the smokeless powder in the cartridge case. Those used with 
separate-Loading propelling charges contain only enough black pow- 
der to ignite the black-powder igniter charge attached to the pro- 
pelling charge. 

<L ElevlH^ primer. This type of primer is fired by the heat gen- 
erated when an eieCtric current passes through a resistance wire 
embedded in dry guncotton. It is used only in harbor defense and 
railway artillery. Although both tha friction and electric primers 
are very similar in appearance, the electric primer is distinguished 
by black insulation around the contact wire and by a groove machined 
around the head. 

e, (iom hi nation percuHflion-eki'l He primer* This primer is fired 
either electrically or by a blow of the firing pin. It is used only in 
certain harbor defense and railway artillery, 

L Frietion primer* This type of primer is fired by the heat gen- 
erated when a serrated plug is pulled through an explosive composi- 
tion sensitive to heat or friction. At the present time it is used 
as a substitute ior the electric primer in the event of failure of 
electric power. 

g. Ignition prime?*- The ignition primer, although very similar 
to the percussion type, differs in that it contains, in lieu of the per- 
cussion element an inert cap with a hole in it- It i& intended for 
use in certain siibcaliber ammunition fired by a service primer. The 
flame from the service primer passes through the hole in the cap 
of the ignition primer, thus igniting the black-powder charge in the 
ignition primer. 

105, BLANK HVUVIIJNIIION, 

ja. General. Blank ammunition is provided for cannon of cahber 
up to and including 105-mm, for practice purposes, for maneuvers, 
for firing the morning and evening gun r and for saluting. 

h. CetnpUrie r-uurod* A complete round of blank ammunition (fig, 
70) consists of a cartridge case Into which are fitted a percussion 
primer, a charge of black powder T and a chipboard closing cup sealed 
m the mount of the case, The cartridge cawe is usually made by 
trimming service cartridge cases to the proper length. The black- 
powder charge in the latest design of blank ammunition consists of a 
single or ^double pellet in place of the loose black powder (in bag) 
formerly used. A hole, into which the primer extends, is left in the 
center and the pellet is wrapped in cellophane. 

Hk>. POWDER TEMPERATURE INDICATORS. Powder tem- 
perature indicators (fig. 71)< used in antiaircraft batteries, enable 
taking the powder temperatures for ammunition either at battery 
or in storage at points of supply, They consist of a thermometer 
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stuck into a powder charge in a service cartridge case which, in 
turn, is packed in u fiber container. The thermometer c*n be read 
through plastic lenses placed in the head of the assembly. They are 
placed with the lot of ammunition that the temperature may be 
noted. Since firing tables are based on the temperature of the 
powder at 75 c F at the time of filing any deviation from this 
temperature has lo be considered in tiring data computations, 

107, CARE AND PRECAUTIONS IN HANDLING. 

a* In addition to the precautions prescribed in chapter 3. the 
following will be observed: 

( 1 ) Projectiles. Projectiles should be inspected to injure that 
there ia no exudation of the contents, that the bourrelet and rotating 
band are smooth and free from serious dents or burs, and that the 
threads of the adapter are clean. Field artillery projectiles should 
he clean and free from grease. 

(2) PropellaNTS, The propellents of fixed ammunition cannot 
be readily inspected, hut those for other ammunition should be noted 
when preparing the charge. Make certain that only the proper 
increments are removed from the adjustable complete charge, There 
should be no leakage of contents from any of the cartridge bags* 
For separate-loading ammunition, the tag and igniter pad cover, if 
present, must be removed prior to loading the charge into the weapon. 

(3) FtfZES, The fuze should be carefully inspected to ascertain 
that it is properly set, and that no unauthorized removal of parts, 
lias been made. No attempt will be made to disassemble fuzes or 
rounds in the field without specific instructions from the Chief of 
Ordnance. All separately-issued fu^es should be tightened to the 
projectile with a fuze wrench, With fixed and semifixed ammunition, 
the packing stop must be removed from the projectile before firing. 
Time fuzes which have been set but not fired must be reset at 
"safe" before being replaced in thftir containers. 

(4) Primers, Because of the hygroscopic nature of primers, 
their container cans should not be opened till necessary. Primers 
should be inspected particularly fox signs of corrosion. 

(5) Cartridob cases. Cartridge cases should be carefully 
inspected for cracks or dents which may affect their functioning 
or the functioning of the weapon. Badly corroded cartridge cases 
will increase the difficulty of extraction or may result in split or 
ruptured cases. Cases with faults which may result in a rupture 
should not be used, Their use may place a weapon out of action 
for a considerable period of time while the ruptured case is being 
removed. With semifixed ammunition, it is important that the 
mouths of cases not be deformed. If deformed, such a case may 
be difficult to load and, if loaded and fired t a serious blow -back 
may result. 
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Figure 72— Mmtal Container for Primers 

108. PACKING. 

a* General. Artillery ammunition and components, except sep- 
arate-loading projectiles, are packed in moisture-resistant liber con- 
tainers which are boxed (figs, 73 and 74) or placed in metal con- 
tainers or m sealed metal cans. Crates may be Used for additional 
protection for certain cart ridge -storage ca&gS (metal containers for 
propelling charges), projectiles having windshields and dummy 
projectiles. Some fuzes, are now taing packed in hermetically sealed 
cans and then in a wooden boat (fig. 76). Separate-loading projec- 
tiles are' shipped boxed, crated (fig. 75), or uncrated. If uncrated, a 
grommet 3s placed around the rotating band and an syebolt-Uftingf 
plug is screwed into the fuze hole (tigs* 57 and 58). 

1>. Metal container** Airtight cylindrical metal containers known 
as cartridge-storage cases (fig. 8) flre used to pack separate-loading 
propelling charges. Similar metal ^ontainArs (figs. 78 1 79, 80, and 
81) are also used 10 pack one artillery round, either with or without 
a fiber container. The metal container has a detachable screen- type 
cap, To insure compact and tight packing, rubber felt and cork pads 
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Figure 75— TypiCaJ Wooden Packing Crate for 
Sapa/ofe-fooding ProjectiJe 
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A — SEPARATE-LOADING PROPELLING CHARGE 
I — CHARGE IN WATERPROOF BAG 
C — FIBER CONTAINER - OUTER PACK 



figure 77 — Propelling Charge Packed fi» Waterp*aof flag in 
Nb*r Container 
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Figure SO — Metal Container Ml 73 far 75- mm Howftxer Round* 
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are used in the interior of the container to prevent sideward motion, 
upper and lower guide rings are provided on the interior of the con- 
tainer. 

p. Metal cans. A sealed metal can (fig. 72) with metal tear strips 
is used to pack separate-loading artillery printers. These cans are 
packed, in turn> \r\ a wooden bo*. 

d. Waterproof hag*. Propelling charges may be packed in water- 
proof bag in fiber containers (fig. 77). 



Section V 
BOMBS 

11)9, CHNKRAJ,. 

q. A bomb is a stream lined container of explosives or Chemicals 
intended for release from aircraft. It consists of a body containing 
the charge and a device to explode or scatter the charge at the 
target. Aircraft torpedoes, submarine mines planted by aircraft, 
rockets, pyrotechnics, and mortar bombs, although similar in nature, 
are not classified as bombs. 

I>, For reasons of Safety, the components of a bomb are usually 
stored and shipped separately, and must be assembled prior to use. 
The components of bombs (fig, 82) differ (depending on (he par- 
ticular type and model) but, in general, ihey consist of; 

(1) The unfuzed bomb body containing explosive, incendiary, or 
chemical filler. 

(2) The fuze, or fuzes, 

(3) The fin assembly (assembled to smaller bomb& as shipped). 

(4) The arming wire assembly. 

n+ Bombs are installed in airplanes by meens of suspension lugs. 
Bombs of 100 pounds and more have tho suspension lugs on the 
$ide of the body, arranged for horizontal su&pen^iort of the bomb, 
Some smaller bombs have one lug on the side and another on the 
tail end, which permits the bomb to be installed either in a horizontal 
or vertical bomb rack; others are strapped in clusters of several 
bombs and suspended as a unit. Some AN" bombs have three sus- 
pension * lugs, two on one side of the bomb body And one on the 
opposite side to provide for use in both Army and Navy aircraft. 

d. The functioning of bombs depends primarily upon the action 
of the fuze, which may be supercjuick, delay, or time. The terms 
"superquick 1 ' (instantaneous) and "delay" refer to the action at 
the instant of fuze impact whereas *time' h refers to the time from 
the release of the bomb to the inrtant of function. 
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e, Eornb fuzes, after assembly into the bombs, are prevented 
from arming or functioning during handling by means of an arming 
wire which lr normally removed by the bomb's release from the 
airplane. When it is necessary to remove the firming wire to unfu*e 
a bomb, instructions attached to the fuze should be followed closely. 
Provision is made for releasing the bomb "safe" from the airplane 
v.'hhout removing the arming wire from the fu2e when it h desired 
that the bomb should land without functioning. 

f. A general description of the several types of bombs is included 
in the following paragraphs. 

110. IDENTIFICATION. Bombs are painted in accordance with 
the basic color scheme outlined in chapter l f section II and illus- 
trated in figures 9 and 10. Bombs are marked to indicate typei 
weight, model, filler, lot number, and loading plant and date loaded. 
In addition, the AIC symbol is stenciled on uncrated bombs. 

111, CLASSIFICATION. Because or the many uses for bombs 
dropped from aircraft, there are many types and sizes of bombs, 
ranging in weight from 2 to 4,000 pounds. In common with other 
types of ammunition, bombs Qre classified according to filler a? 
explosive, chemical, incendiary, pyrotechnic, and inert. Explosive 
bombs are classified according to use as general-purpose (GP) 
(demolition), light case (LC). armor-piercing (AP), semi-armor- 
piercing (SAP), fragmentation, and depth. Chemical bombs are 
classified according to type of filler as gas or smoke. Inert bombs 
*re used for practice: and dfilt. 

H2. EXPLOSIVE BOMBS. 

n. These bombs ate intended for the destruction or demolition 
of materiel targets. The destructive effect is produced by the violence 
of the detonation, "blast effect"; by projection of pieces of the case, 
"fragmentation^; and by di&piacanient of earth and buildings, "min- 
ing," An explosive train for bornbs is Illustrated in figure 83. 

\k <;^n^ral-[>ur|><iHfi + The general-purpose (OP) bomb (fig. 84) 
meets the requirements of most bombing missions. The various- 
models range in weight from 100 to 2 h 000 pounds and the quantity 
of explosive in this type averages 55 percent by weight. Gen era 1- 
pLLrpoae* bombs nmy he ut;ed for blasts fragmentation, or mining 
effect, They use both Uoae and tail fuzes. Nose fu2«s produce 
more efficient surface effect, and tail fujres produce more efficient 
mining and penetration effect. Both fuzes are generally used, the 
secondary fuze && insurance against malfunctioning. The metal case 
k strong enough to withstand impact with ordinary materials when 
released from high altitude, but it m«y fail on impact with heavy 
armor or heavily reinforced concrete structures. 
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r, Light-case* The light -cage (LC) bomb (fig. 64) is similar in 
appearance to the general-purpose homb but has a thinner, lighter 
case and contain* a higher percentage of explosive filler by weight, 
Since strength of case has been sacrificed, this bomb cannot be used 
for penetration at id must be fuzed to explode before the case breaks 
up on impact. Approximately 75 percent of the tots) weight is 
high-explosive filler. 

<1, \r>nar-|>tarrin£. The armor-piercing (AF) bomb (fifc, '85 ) 
is used to pierce deck armor of battleships, heavy concrete structures, 
and similar highly resistant targets. The nose of the AP bomb is 
ftolid and sometimes is fared with an ormor^piercing cap (APC) 
(ng. 85). These bombs are effective against heavy deck Armor when 
dropped from sufficient altitude to attain their rated velocity. They 
contain a relatively small percentage (ft to IS percent) of explosive 
filler end use tail fu/es of the delay type. 

e. Semi-Mrnio^pioromg. The semi-arm or-piercing (SAP) bomb 
(fig, 85} is conventional in outline* resembling the cylindrical GP 
bomb, However, the SAP bomb has a heavy case of steel which 
is drawn into a thickened nose and contains approximately 30 percent 
by weight of explosive filler. It may be used against concrete pill 
boxes or other targets of moderately high resistance. 

Deplh, The depth bomb (fig. 84) is a special Mghtn:ase bomb 
for use against submarines and surface craft, It averages 70 percent 
by weight of explosive. When detonated by a hydrostatic fu*e r the 
effect of this bomb does not depend upon hitting the target directly 
but Upon the shock of detonation of the explosive being transmitted 
through the water. The hydrostatic fuze functions at a predeterrnint-d 
depth rather than on impact. If it is desired to use these bombs 
for demolition effect only, they may be equipped with nose fuzes 
which function on impact. Fuze* may he of the nose or tail type 
or installed in a cavity running transversely through the bomb body, 

FrupnetUtitioti hum he* 

(1) Fragmentation bombs arc for use against personnel and 
Jight materiel targets. The effect is produced primarily by the 
fragments of the bomb body projected at high velocity. The blast 
at the point of impact will cause additional damage to nearby objects. 
Some fragmen<ation bombs have stabilizing fins, others, tut low- 
altitude bombing, have parachutes for retarding rate of fall (fig, 65). 
The design of the bomb body is such as to produce the greatest 
number of effective fragments. The l>ody walls are of uniform 
thickness and may be made up of coiled helix springs. Any frag- 
ment having 60 foot-pounds of energy will disable personnel. Most 
types ol fragmentation bombs are fitted with a nose fuze only. The 
weight of the high explosive in these bombs is about 15 percent 
by weight. Since the fragments are projected at approximately 
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right angles to the axis of the bomb, tha meet uniform distribution 
and greatest destructive effects occur tt r hen the bomb is vertical at 
the instant of functioning^ 

(2) Fragmentation bombs stabilized by parachutes or fine are 
fitted with impact-type instantaneous-fiction fuzes. The bomb ex- 
plodes instantaneously on impact, projecting a large number of 
fragments at high velocity. 

(3) Small fragmentation bombs are assembled in clusters (fig, 
87) for more efficient use and for ease in handling and dropping. 
Cluster adapters support the individual bombs and, in turn, are 
installed in stations for large-size bombs. The cluster is dropped 
from the airplane as a unit. The arming wire acts to release the 
bombs from the cluster, either by mechanical means directly, by 
arming a mechanical time fu*e which opens a cluster after an interval, 
□r by firing a cartridge which causes the duster to opea Cluster 
adapters have been designed for almost every type of fragmentation 
bomb, including lh* butterfly bomb. 

(4) The butterfly bomb (fig, 88) is equipped with a case assem- 
bly (butterfly wings) which is folded around it. When the cluster 
is opened, by action of a time fuze, the wings unfold by spring action 
and begin to rotate, retarding the fall of the bomb and arming its 
fuze mechanically. The cluster for the butterfly bomb in wafers 



(5) Aircraft mines and depth charges are similar to aircraft 
bombs and contain high-explosive fillers (figs, 90, 91, and 92), 

113. CHEMICAL BOMBS. Chemical bombs (fig. 93) contain 
chemical agents which produce a toxic or an irritating physiological 
effect, or a screening smoke* They are known as gas or smoke, 



is Rhown in figure 6°> 
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depending upon the principal effect, The force necessary to open 
the bomb body and properiy disperse the chemical agent is provided 
by an explosive element called a burster, which extends the length 
of the bomb cavity. In general, the body servos only as a container 
for ihe chemical agent. Small chemical end incendiary bombs are 
hexagonal in shape to a] law better pecking in clusters {figs. 94 end 
95). Fuze action is superquick (instantaneous) to prevent the 
waste of any of the charge by its being carried underground, 

LL4. INCENDIARY UOMBS- Incendiary bombs contain jelled 
gasolene, oil, phosphorus, thermite, or magnesium fillers. Small 
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incendiary bombs (fig. 94) are hexagonal in khspe and may have a 
steel case for art incendiary filler or a heavy magnesium alloy case 
containing an igniting charge; the case itself acts as- the main 
charge, Small incendiary bombs are arranged in a clust*T (fig. 95) 
which falls from the plane as a unit and then conies apart, allow- 
ing the bombs to QE-nrt and fall separately for coverage of an area 
turret, 

115. PYROTECHMC ANU TA R GET-IDENTIKIT ATI ON 
BOMB*. 

a. ' PhotoH ash bombs contain pyrotechnic material, but because 
of their explosive nature are called bombs (chap. 2, sec, VI.) 

li. Certain sky murker, pathfinder. Aircraft flares, and target- 
hlenti fixation bombs produce a pyrotechnic effect but resemble 
bombs in appearance and use. The 100-pound red smoke target- 
identification bomb MS4A1 falls from the aircraft for a length 
of time set on the bomb mechanical time fuze: ami then bursts in 
the air, producing a lar^e cloud of red smoke. This cloud hang& 
in the air for a considerable period of time. The 350-pound targtt- 
ldentincation bombs M89, M90, and M9S (figs. 90 and 97) illum- 
inate and mark targets by the. simultaneous ignition and tail ejection 
of their pyrotechnic candlos *t a height above ground determined 
by the selected setting on the mechanical time fuze. These candles 
fall to the ground and continue to burn for their prescribed time. 
Candles may be of the nundelay or exploding type. 

110, FlUd'HlK BOMBS. Practice bombs (fig. &5) are provided 
for training' in rnarksmonship. They may be sand-loaded at point 
of use and may contain □ low-explosive spotting charge; for some 
uses, &uch against water targets, the spotting charge may be 
omitted. These bombs simulate corresponding service bombs of the 
fragmentation and demolition lypes, 

117. DRILL UOMHH. Completely inert bombs and components 
arc provided for training of ground crew*, in assembling and handling 
operations. They are the same si^e and shape as standard bombs. 
Drill bombs are made up from the metal parte of service bombs, 
inert -loaded when "necessary. 

11H, FUZES* 
a, Centra I. 

(1) A fuze is a mechanical device designed to initiate a train 
of fire or h detonation under the circumstances desired. Fuzes are 
classified according to posiiion as nose, tail, and transverse, and accord- 
ing to type of Functioning as time, impact, and pressure. Time fuzes 
function a predetermined number of seconds after rcleas**. Impact 
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fuzes function when thq bomb strikes s resistant material. Pressure 
f^es function in response \o water pressure (hydrostatic) or air 
pressure (concussion) . Impact iWea are classified as delay when 
they have a definite time lag between impact and explosion of the 
bomb, and as superquick (nose) or nondelay (tail) when there is 
no delay. Delay in fuzes varies from a fraction of a second to many 
hours and may be provided by a clockwork mechanism or a chemical 
reaction. Some delay fuzes are equipped with an antihandling 
device to function on an attempt to defuse the bomb, 

(2) Bomb fuzes are shipped in a "safe h condition. Tbey are 
constructed so that they cannot function wb^n they are (l safe" (un 
armed). Most fuzes are designed so that an arming wire may be 
passed through parts of the fu*e, mechanically retraining the firing 
pin or keeping elements of the fuse mechanism out of position until 
they are moved into functioning position, generally by the rotation 
of the arming vane. The arming, vanes, or similar arming mechanisms 
Are held in place by a safety cotter pin which h replaced by the 
arming wire upon loading of the bomb into an aircraft. Dropping 
the bomb causes the arming wire to be' withdrawn, which permits 
the fuze to arm. Arming-in-type fuzes may arm immediately on 
withdrawal of the arming wire or may have an arming delay element, 
timed by a clockwork mechanism or a powder train, which delay* 
arming until a fixed time has elapsed. In arming-vane-type fuzes, 
the vane is rotated by the air stream as the bomb falls, a fixed 
number of turns being required to arm the fuze. 

(3) Bomb fuzes are generally shipped separate from other bomb 
components. In most cases in the assembly of fuzes to bombs, tools 
are not used. 

h + Nuw f lira*. Nose fures, in general, are held unarmed by the 
presence of safety blocks between the striker and the fuze body, 
thus preventing the firing pJn from being driven into the primer, 
Most nose fuzes have a primer, delay element, detonator T and booster 
assembled in the fuze body. The working parts of the fuze — except 
the arming mechanism and striker head — are protected by the bomb 
case, thus avoiding the possibility of the fuze being crushed on 
impact before it Oan function (figs, 98, 99, and 100). 

i\ Tail fim-4. Tail fuzes, in general, ore held unarmed by an 
arming stem screwed into the inertia-type firing pin. In these fuzes, 
the boosfer is not assembled to the fuze but to the adapter-booster 
which is assembled to the bomb (fig, 101). For some fuzes, the 
primer-detonator assembled thereto may be changed in the field for 
other primer-detonators. of other delay actions. 

d. Hydrostatic anil rrmruflftinn fuz/ea. Hydrostatic fuzes (figs. 
102 and 103) act under the influence of water pressure to explode 
the bomb a predetermined depth below the surface of the water, 
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Figure 105 -Packing of Bomb Fin Assembly 
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Concussion fuzes act in response to the concussion wave from the 
explosion of the preceding bomb in a saivo. Both of these fines 
function on the principle of a bellows or diaphragm working against 
a spring of fixed strength. When the external pressure overcomes 
the resistance of the spring, the firing pin is released and driven 
against the primer by spring action. In some fuTrefi, provision is cnade 
for adjustment by a mechanism controlling the compression of the 
diaphragm spring, 

119. PACKING AND MARKING. 

h. Packing, In general, bombs are shipped unfuzed with the fuze 
holes closed by metal shipping plugs. These plugs are not to be 
removed except foi inspection and for assembly of the complete 
round. Large bombs art shipped with two paper or metal shipping 
bands -which protect the suspension lugs. The fin assemblies of such 
bombs are shipped separately in metal crates, Smaller bombs are 
shipped finned 1 in metal crates. Small chemical and fragmentation 
bombs are packed in wooden hoxes. Fuzes are packed in individual 
scaled containers and wooden boxes (fig^, 104 and 105), 

h. Marking. 

(1) Wherever appropriate, the color scheme used for painting 
the bombs (chap, 1, sec. II) is used on the packing boxes or crates. 
Ah information for identification end directions for shipping are 
marked on containers for bombs and components, and on the bomb 
bodies when no container is used. 

(2) A list of all separate components required for the complete 
round is sometimes stenciled on the shipping container in which 
these components, are ordinarily packed. Usually, however, these 
components are stored separately and the word ''WITHOUT" is 
stenciled above the list of components on the shipping container. If 
the separate components are packed with their respective bomb or 
fin assembly for shipment, the word ,c WITHOUT* : i& obliterated 



Section VI 
PYROTECHNICS 

120* <;KNliRAL. Military pyrotechnics (fig. 106) are fireworks 
which produce a brilliant light for illumination, or smokes and lights 
for signaling, in military operations, 

121, CIASSIKICATIOIN. 
a. According to use, pyrotechnics are classified as: 
(1) Aircraft typi£& Originally designed for use from or by 

aircraft. 
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(2) G found types, For use cm the ground, 
b* According to purpose they are classified as: 

(1) ILLUMIWANTS. Flares for illumination for a specific length 
of time, and photorlash bombs for an instantaneous flash for night 
photography, 

(2) Signals. Lights or smokes of various colors for transmis- 
sion of messages 

e* Any of the above types when provided with a parachute is 
designated as a parachute type. 

122* PYROTECHNIC COMPOSITIONS. 

a. Pyrotechnic compositions are a mixture of chemicals which 
produce illumination. 

bi Pyrotechnics generally function by means of an igniter train 
similar to the explosive train- In general, it h initiated by a primer 
mixture and intensified by a '"first fife compound" which properly 
ignites the luminous candle. 

4\ Standard pyrotechnic compositions. In general, consist of com- 
pounds to provide oxygen for burning, such a* perchlorates and 
nitrates; powdered aluminum or magnesium for fuel; salts of sodium, 
barium, copper, or" strontium for color; and material* such as asphalt 
and paraffin for binding and waterproofing. 

123, VTSIUILTTT OF PYROTECHNIC SIGNALS. 

a. The principal factory controlling the effectiveness of pyro- 
technics are design, position and atmospheric conditions, 

( 1 ) Factors of design include candlepowe^ color,, and degree of 
separation of the party of a composite signal. 

(2) Factors of position include height at which the flare or 
signal functions; distance of observer from signal; distance of flare 
from objective to be illuminated; background; and relative position 
of ftare r objective, and observer. 

(3) Atmospheric conditions include clarity of atmosphere; time 
(day or night); presence of haze, fog, dust r rain, or snow; and the 
color and brightness of the sky, 

Ik Tables of visibility, distinguishability, and distance are pub- 
lished in TM 9-1981. 

124, FLARES. 

a* Flares are used to provide illumination for reconnaissance, 
observation, bombardment landing, and practice firing of antioir^ 
craft guns. While the details of flares vary with their purpose, all 
have certain common characteristics (figs, 107, 108, and 109): 
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(1) Production of a white or yellowish light of high intensity 
ranging from 60,000 candlepower for 1 minute to 1,000,000 candle- 
power for 3 minutes or longer, 

(3) Parachute support* to retard their speed of fall, thus pro- 
viding efficient illumination for observation. 

(3) Delayed ignition, to assure their reaching a specified altitude 
before ignition- Ignition is usually controlled by the opening of the 
parachute by means of a wire attached to the parachute cable at 
shock absorber, this wire pulling ignition wires through the igniting 
composition. The lietne thus produced is then carried by quick- 
match to the primer, first-fire charge and the ilium mam composition 
of the candles, 

h. Flares for use below a plane, such as those intended for bom- 
bardment purpose^ are provided with shades to shield the bom- 
bardiers from the glare. 

c. Flares that are to be released from launching tubes of racks 
are equipped with a hangwire assembly which is attached to the 
arming pawl of the tube or rack. The flares may be released "armed" 
or u safe." When the flare is released '■armed/ 1 the hang wire remains 
attached to the plant and pulls out the parachute or stabilizing 
sleeve, A section of soft metal tear wire enables the flare to break 
free. If released "safe " it will not function in the air but may ignite 
on impact. This possibility must be kept in mind in releasing flares 
safe over friendly territory, 

d. The flare provided as a target for both day and night practice 
firing of antiaircraft guns, is towed by a plane at the end of a steel 
cable. See figure 1 10. 

125, PtfOTOFlASH BOMBS. This ammunition Ltern (fig. Ill), 
called "bomb" because of its explosive nature, provides a brilliant 
light of short duration for night photography. A phototlash bomb 
which is dropped safe, or whose fu*e fails to function, may detonate 
on impact. The flash from photon 1 ash bornbs> even at distances pre- 
scribed as safe from bomb fragments, is injurious to the eye because 
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of its brilliant flash. The photoflash bomb M46" produces a flash 
which reaches an intensity of 500 to 700 million candlepov/er for 
approximately 0,02 second and functions from 5 to 90 seconds, de- 
pending on setting of its mechanical time fuze. 

126. AIRCRAFf SIGNALS. 

a. These Signals are fired from pyrotechnic discharges which are 
described in TM 9-290, The signals are provided fox signaling from 
aircraft to other aircraft or to ground units. They may also be fired 
on the ground- There are two types of aircraft signals; 

( ] ) The rimless type, assembled in an aluminum or pla&tic-steel 
bartel The barrel is in the shape of a cylindrical cup which is 
grooved near the base or closed end. The primer is pressed into the 
center of the bfl&e. A press fit identification top (closing top) is 
cemented in the opposite end. (See fi&. 112,) 

(2) The cartridge type, assembled in a cylindrical shell to which 
a metal or plastic head, containing the primer, is crimped. The op- 
posite end is closed with a cardboard wad or press fit metal disc 
which t& colored and marked to indicate type of fiignaL In appear- 
ance, it resembles a large shotgun shell (fig, 113). 
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127. DJKIFT SIGNALS. Drift signals are provided as an aid to 
navigation over water hy providing a stationary reference point for 
determination of drift of the airplane. The signals are released from 
the plane, by hand and drop to the water, being" stabilized in fa]] by 
fins. There are signals lor daytime use and others for use at night 
Day drift signals contain a metallic powder in a streamlined paper 
shell which breaks on impact with the water allowing the powder to 
form a slick on the surface for use as a reference point Drift signals 
(fig. 114) for use at night contain a pyrotechnic peliet or candle 
which h ignited by the fuze on impact wilh water. The signal will 
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float, nose down, in the water and emit smoke arid flame from a bole 
in the tail for as long as 17 minutes, serving 69 a reference point for 
au navigation at night, 

SLICK MARK tit. This item (fig. US) is used to produce a 
persistent slick for reference points on the water. It contains a 
fluorescent dye in a paper Composition case which shatters upon im- 
pact with the water and forms a *lick which may be visible for 10 
miles at 3,000 feet altitude. 

129. SMOKE GRENADES. Both white and colored smoke grenades 
may be used for signaling- (See chapter 2 t section IL) 

130. GROUND TYPE FLAKES* 

a+ Airport flares are used on the ground to provide illumination 
for airplane landings at emergency fields or in case of power failure 
at airports. 
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h. Trip flares y.re primarily used to give warning of enemy 
marauders or infiltrating hostile troops. Secondary use of the trip 
flare is for illumination of such troops or for signaling, They are 
similar to boohy traps in that they are left m the path of an ad- 
vancing enemy and depend upon some action of the enemy for 
initiation. One model rambles «. bounding antipersonnel mine 
(fig, 116), since it propels a shell containing a parachute-supported 
candle into the air 300 to 5GQ feet high where the candle is ignited 
and expelled from the shell case r Another resembles a hand grenade 
in size and shape (fig, U7) with the addition of a bracket for attach- 
ment to ft tree or post and a trigger mechanism for firing. Unlike 
hand grenades, the fuze has t*o delay element. 

131. ILLIJM UVATEVG SHELLS. These pyrotechnic items are pro- 
vided for illumination by ground troops of objectives beyond the range 
of other flares. They sre fired from mortars or artillery cannon and 
contain a flare candle, parachute find time fuze. (See chapter 2, sec- 
tions III and IV.) 

132. GROUND SIGNALS* 

a. Standard ground signals (fig. 11$) are launched by means of 
grenade launchers Ml, M?, and M8 attached to caliber ,30 rifles or 
carbines. These signals consist of the signal assembly and the stabi- 
lizer fin assembly. The signals may be green, amber, red, or white in 
color and may be of the parachute type or five-star cluster type. A 
new series of ground signals produces red, orange, green, violet, or 
yellow smoke. 

b. The high-burst-ranging signal M27 (fig. 119) is fired (torn the 
ground signal launcher MlAl; the high-burst-ranging signal M27A1B1 
(fig. 119) is fired from standard grenade launchers similar to standard 
ground signals. This signal simulates the high burst of artillery shell 
for ranging practice. It rises to an altitude of approximately 550 feet 
when fired from the ground launcher Ml At and approximately 700 
feet when, fired from the grenade launcher* The burst is accompanied 
by a naal^ a puff of gray smoke, and a noise ^hich can be heard for 
a distance of at least 2/300 yards, 

133. DISTRESS SIGNAL. This signal is for use at sen. It is 
assembled in an all metal body and is not adversely affected by 
prolonged exposure to water vapor. The distress signal M75 has a 
&elf -contained projector and the signal^ Ml 3 ere for use with the 
pyrotechnic projector MlQ. 

134. FLASH AND SOLIND SIGNAL The flash and sound signal 
M74 is intended primarily for control umpires to simulate air burst 
of artillery fire for training troops. It is fired from the pyrotechnic 
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pistol Mfi of the hand pyrotechnic projector M9, In appearance it is 
similar to the cartridge type aircraft signal** At an elevation of 45 
degrees, the height of burst of the signal is about 100 feet 

135, RED FUSEE. The red fusee M72 is similar to com- 

mercial type fusees. It consists of a cylindrical paper tube filled with 
red flare composition and a sharp nail protruding through the wooden 
bottom plug, A match head imbedded in th*? top of the flare com- 
position may be ignited with a striking composition block. 

1 £6. inENTTFK'ATI01N\ In addition to the standard markings and 
pamting (chap. I, sec, II), varieties of one type of signal csiryj as a 
means of identification among themselves, markings as follows: 

a. Aircraft signals are distinguished by the color and embossing 
on the identification top (outer wad), and by bands in the color of 
the signal produced. 
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138* PACKING, Due consideration is given in packing of pyro- 
technics to prevent contact v/ith moisture. ^Pyrotechnics are packed 
in metaHined or unlinedj nailed or wirehound wooden boxes. Those 
in un lined boxes are placed In inner containers consisting of sealed 
corrugated board cartons, cylindrical fiber containers, or metal con- 
tainers. The cartons ere dipped in paraffin to protect the contents 
from moisture. See figures 120, 121, 122, and 123. 



Section VII 
ROCKETS 

GENERAL. A rocket is a projectile which is propelled by the 
reaction, or recoi^ from discharging ft jet of gas to the rear at hi^h 
velocity. The gay is produced by the burning of a propelling charge 
within the rocket itself. A military rocket consists of a head, or shell, 
and a motor. The head contains the explosive or chemical charge 
and a fuze; it is similar in function to an artillery shell or a bomb. 
The motor Consists of a tube dosed at one end and constricted near 
the other to form a nozzle; it contains the propelling charge and 
an igniter. Fins may be attached to the motor to stabilize the rocket in 
flight. The principal advantages of rocket ammunition are that it 
imparts little or no recoil to the weapon and does not require a rifled 
barrel. A further Advantage lies in that the forces of setback are 
spread over a long period of acceleration rather than concentrated in 
a short tini£ a& in a gun. Consequently rocket propulsion can be 
used for light case missiles of high capacity with fuzes of more fragile 
construction. The disadvantages are, that protection is required 
against the blast of hot gas from the tail of the rocket, and that rocket 
dispersion is greater than that of shell of similar caliber. The weapon 
uijtKl in tiring the rocket is designated a launcher since it serves only 
to give the rocket its initial direction and does not project the rocket 
as a gun or mortar. 

i4<i + class ifh:*tioi\l 

a. Rockets are classified according to the filler of the rocket head 
as explosive, chemical, practice, or target (fifcs. 16 and 124 through 
131). 

Ik Explosive rocketa. Explosive rockets contain a hifch-e* plosive 
filler and % arc further classified as; 

()} High-EXPLO$Ive (HE), which has a relatively large charge 
uf explosive for blast, fragmentation, or mining effect at the target. 

(2) High-explosive, antitank (HE r AT)j which contains a spe- 
cial shaped explore charge particularly effective against armor. 

(3) Demolition, which has an exceptionally thin case and a cor- 
respondingly large charge of high explosive. 
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b. Some ground signals are distinguished by the color and em- 
bossing on the (in, others by the color and embossing on the identifica- 
tion top. 

For information of those installing flares MSAl and M24 in 
aircraft., the word "FRONT' is stenciled on the front of ihe case and 
the location of suspension bands is indicated by black bands painted 
on the case. 

*1. Over-age and substitute composition flares assigned to training 
will have a blue band approximately 2 inches wide painted around 
the body immediately below the label. These flares may also be. 
stenciled "FOR TRAINING USE ONLY", 

157. CARE. HANDLING, AM) PRESERVATION. Pyrotechnics 
contain material of an intrinsically hazardous nature. In general, the 
same regulations apply to pyrotechnics as for other types of am- 
munition, covered in chapter 3, sections I and IL In addition, the 
following will be observed : 

a» Pyrotechnics are protected from moisture by moistureproof her- 
metically scaled containers, When containers show signs of dampness 
or moisture, they will be opened and if there is evidence of moisture 
on the pyrotechnics, they will be destroyed by authorized and experi- 
enced personnel. As pyrotechnics are very hygroscopic, they should 
not be removed from standard packings any sooner than necessary 
prior to use. 

}>♦ Besides the hazardous pyrotechnic compositions K pyrotechnics 
contain sensitive elements such as fuzes, friction compositions, and 
primers. Disassembly of pyrotechnics or components is prohibited. 
Boxes containing signals which are discharged by percussion primers 
should be placed flat with the top of the box up. Protective or safety 
devices should not be removed until just before use. Care should 
be taken to avoid damage to fiber cases and parachute pull-out cords. 
Pyrotechnics, especially projected types which are seriously dented 
or deformed will not be used, as a damaged barrel or case might cause 
a round to become lodgud in the bore of the projector. It sbuuld be 
kept in mind thai photoflash powder is as hazardous as black powder. 

o. Storage of pyrotechnics 3a described in chapter 3. 

d, The incendiary effect of pyrotechnic material should be kept 
in mind in using such material in the vicinity of dry brush and grass. 

e, Pyrotechnic material is poisonous to men and animals if taken 
internally. 

L During maneuvers over terrain, other than military reservations, 
the location of dud flares and photoflash bombs will be observed and 
reported. The duds will be sought out and destroyed, as soon as pos- 
sible, as instructed in chapter 4, 
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t, Cliemica) rockets. Chemical rockets contain fillers of chem- 
ical agents which are classified as; 

(1) OaS, which produces a casualty or harassing effect on per- 
sonnel. 

(2) Smoke, which produces a cloud of smoke for screening or 
signaling. 
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FigtJrt 129 » 7,2-incn HE flocfcet 737 - Awembfed 

d. Practice rockets Practice rocket shells are loaded with inert 
material to the weight of the corresponding service rocket. The fuze 
may be inert or may contain a spotting charge. The motor for the 
practice rocket Is the same as that of the corresponding service round 

ts. Target rockets* Target rockets are supplied to furnish fast 
movmg flying target* for automatic AA gun practice, 

141. IDENTIFICATION. Rockets, in common with other types of 
ammunition, are identified by the standard nomenclature and lot 
number of the item. Such identification is marked oti all containers 
and r unless the item is too small, on the ammunition itself. The basic 
color scheme for painting and marking on the ammunition is given in 
chapter 1, section II and illustrated in figure 16, 

142. COMPONENTS, 

a. For flexibility of supply a complete round, as issued, may 
contain alternative components, only one of which may be used. The 
complete round may be issued as & single assembled item or as sepa- 
rate components to be assembled in the field 

|>, Head* The head of the rocket consists of the loaded rocket 
shell, and the fuze. It is usually assembled to the forward end of the 
motor, but in some models, the shell may extend into the motor to 
use the motor tube as en additional source of fragments. It carries 
the explosive or chemical charge to the target It may hay* thin walls 
to increase its capacity of explosive for blast effect, it may have thick 
walls to penetrate armor before exploding or it may have walls of 
medium thickness to provide a maximum number of effective frag- 
ments, A fuze is attached to the motor to function it at the time and 
under the circumstances desired. 
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c. Motor. 

(1) G^^Kal, The racket TtfOtor is assembled to the rear of the 
head. It consists of a hollow tube which is closed at the forward end 
and has a nozzle in the form of a vetituri tube at the rear. The motor 
contains the propelling charge and the igniter. Fins for stabilizing the 
flight of the rocket fife attached to th<- outside of the motor at the 
rear end, except on spin-stabUued rockets. Spin-stabilized rocket* 
ha%'e several veatun tubes concentrically located about and all in- 
clined to the longitudinal axis of the rocket in the same direction so 
as to produce spin when the gases are emitted through them* 

(2) Igniter The igniter consists of a primer and a charge of 
black powder assembled within the motor. The primer is fired by 
the heat generated in a wire by electric current. The primer i unites 
the black powder which in turn ignites the propelling charge, 
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Figure J 33 —Packing kox for 2.36 inch HE, AT, and Practice Rotkati 

144. PRECAUTIONS. 

a* Irt addition to the general precautions in chapter 3, the precau- 
tions in the following paragraphs will be observed 

k Rockets should be protected against sources of high tempera- 
ture such as exposure to the direct rays of the sun. Those rockets 
which are known to have been exposed to higher temperatures than 
the limits indicated on tbe packing will not be used. They will be 
placed in segregated storage until they can be destroyed 

When rockets are involved in a fire, their range is not limited 
compared to service ranges, a* is the case with other typeg of am- 
munition. This fact should be kept in mind in storing rockets. They 
should, if practicabte> be kept in barricaded storage. 
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d. Chemical rockets stored for one year will be inspected 100% 
for corrosion and leakage, 

e. If any change is made in an item, such as altering the propelling 
charge for a different temperature range, the item will be marked to 
indicate the change, Jf the item is repacked, the packings wiJJ be 
marked likewise. 

f. Care should be exercised lo avoid denting motor tubes and 
bending the fins. Rockets with seriously dented tubes will not be 
fired because such denting increases the loading density which may 
cause dangerous pressures on firing. Damaged fins will cause erratic 
flight. » 

Rockets should not be fired at temperatures outside the limits 
specified, 

lu Care should be exercised in 6ring through a screen of brush 
□r treeg, Inpact with a twig or branch may deflect the rocket or cause 
it to detonate. 

i. In making connections for electrically fired rockets, care should 
be exercised to insure that all connections are good and that uninsu- 
lated sections of the firing circuit are protected against short circuit. 

j* The blast area to the rear is specified for each type of rocket. 
Personnel and materiel must nut be permitted in this area after a 
launcher is prepared for firing until the rocket has been fired or the 
launcher unloaded. If practicable, combustible material should be 
removed from this area. 

k. Ammunition, including rockets ior immediate use, will not be 
stored within 100 yards behind the firing point. Nor will any am- 
munition be permitted within 10 yards to the side of the firing point 
unless it has the *ame protection from blast as is specified for per- 
sonnel. 

145. PACKING AND SHIFTING. Small rockets are packed as 
assembled complete rounds in cylindrical sealed fiber containers which 
in turn are packed 3n a wooden bos. Medium caliber rockets are 
packed, unfuzed> in sealed fiber containers which are packed in clover 
leaf bundles or wooden boxes. Large caliber rocket heads and 
motors ate packed separately. Point fuzes are packed in seeled indi- 
vidual containers which, in turn, are packed in wooden boxes. Base 
fuzes are assembled to the rocket shell, as issued See figures 132 
through 135 and ORD 11 SNL S-9. 

146. SUBCALIBER ROCKETS. Ag is the case with subcahber 
rounds for attillery weapons, subcaliber rockets are used for large 
caliber rocket launchers. 
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Section VIII 
LAND MINES 

147. GENUKAL. All types of land mines consist of a high-explosive 
charge which i& detonated by a mechanical or chemical device 
(known as the fuze) when actuated by vehicle or personnel. An 
explosive-containing adapter, known as an activator, is used with 
$ome mines so that standard Engineer Corps firing device* may be 
installed for secondary initiation, such as anti lifting devices, 

CLASSIFICATION. Land mines are classified accordm& to 
use as antitank or Antipersonnel and also, as service, practice, or 
dummy. 

149. METALLIC ANTITANK MINKS. 

a. Purpose. Antitank mines are intended to immobilize and 
destroy tracked or wheeled vehicles. Details of construction and 
performance of individual mines are covered in TM 9-1*340 and 
performance and methods of handling are covered in FM 5-3 l r Land 
Mines and Booby Traps. 

b. Aniilaxik mine* — older model*. The antitank mines MlAl 
and M4 are cylindrical steel cases, approximately $Vi inches high 
and SV* inches in diameter, rilled with about S^A pounds of high 
explosive, A fuze, issued separate from the mine body, is inserted 
in the fuze well and held in place by a spider. Pressure of approxi- 
mately S00 pounds upon the spider by a vehicle will cause function- 
ing of the fuze which detonates the explosive charge of the mine. A 
safety fort assembled between the striker head of the fuze and the 
fuze body prevents accidental initiation of the fu^e during handling. 
This safety fork must be removed to arm the fuse. The complete 
round, mine and fu*e ? weighs approximately 10 pounds, 

t\ lilgfbL antitank miiw\ A lightweight, flat quart-sued mine (fig. 
136) filled with about 3 pounds of high explosive, usually tetrytol, 
U intended for antitank use but it may easily be converted for anti- 
personnel use. It Can be detonated by a force of approximately 
190 pounds on the pressure plate. A "U" shaped pressure plate fits 
over the top of the mine and covers the fuze. A flexible wire rope 
screwed in one end of the mine serves, as a carrying strap. Upon 
removal of the strap, the threaded well may be used for the insertion 
of a secondary fuze. The mine is rectangular in shape, approxi- 
mately f inches long by 4Va inches wide by 2Vz inches high and 
weighs about 4 pounds, A number of firing devices may be used to 
guard against tampering with, or removal of, this mine. The same 
chemical fuie used in the heavy antitank mine is also used in this 
mine. 
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Figure 136 - light Antitank Mine M7 

d. Heavy until ank mine. The heavy antitank mine is a high- 
explosive type intended primarily for use against tanks (figs. 137 
and 138). It has a base diameter of 13 inches and a maximum 
height of ZVa inches and is loaded with approximately 12 pounds of 
TNT. This mine resembles the German Tellerrnme in appearance. 
The complete assembly weighs approximately 20 pounds. The carry- 
ing handle is attached to the bottom of the mine Permanently 
assembled to the mine body ia a round pressure plate 7 Vk inches in 
diameter containing a reversible plug which covers the fuze- welL 
The pressure plate is supported internally by circular (Belleville) 
springs. The chemical fuze used in this mine is also used in the 
light antitank mine, A force of approximately 300 pounds on the 
pressure plate is required to cause the fuze to function. This mine 
is not affected by stones, dirt p or moisture, 

1*0. NONMETALUC ANTITANK MINES, 

a. IJurpcm\ This type mine was developed s& a counter measure 
against metallic mine detectors, 

Nonmetallic antilunk turnr-. This mine consists of nonmetallic 
components both in body and fuze. It Is approximately 5Y4 inches 
high and 10 inches in diameter (fig, 139). Approximate weight of 
complete assembly is 15 pounds. This mine is provided with a 
chemical-type fuze. An activation well is provided in the base of 
the mine so that firing devices may be inserted, including an anti- 
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Figure T37 - Hecrvy AntftairA: Mine M< 

lifting device for exploding the mine upon pick-up. There is no 
spider on the nonmetallic mine as. pressure on any part of the top 
of the mine body will cause the fuze to function. A force of approxi- 
mately 300 pounds on the pressure plate is required to cause the 
fuse to function. 

151. ANTITANK PRACTICE MINKS. 

a + Metallic HTUilatik practice irtino. The practice metallic mine 
Ml has a base diameter of approximately inches and ft maxi- 
mum height of 4*A inches. It is similar to the high-explosive mine 
but upon activation releases only a puff of white smoke. Some lots 
of this mine have the filling plug in the top of the mine. The com- 
plete round consists of three components; an empty mine 
body (which has five 1-inch holes equally spaced around the side) h 
the spider, and the fuze. Practice fuzes, have the striker head 
painted red. The mine has the same weight and functions in the 
same manner as the high-explosive mine and is used for training. 
It is cheap to manufacture and is not dangerous. The M1B1 is a 
practice metallic mine and resembles the service mine except that 
the filling hole is in the bottom of the mine body and that all parts 
are manufactured by. stamping. It is approximately &Vi inches in 
diameter and 3V5j inches high- This mine is sand-filled to weight 
before it is issued for use in practice. 
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Figure J39 — Nonmetolik Antitank Min* M$ 

h. NonmeltiHic amUmik practice mine. The practice non- 
metallic mine is identical with the notanetalHc service mine except 
that it JS filled with inert material instead of high explosive and is 
marked in white. This practice mine has the same weight and func- 
tions in the same manner as the service mine. The practice fuze 
resembles the service fuze in external appearance, except for the 
marking. After the fuze is initiated there is a delay of 2 to 3 sec- 
onds. Then a cloud of smoke is produced and a charge is projected 
several feet into the air where it explodes with a flash and 6 loud 
report. 

152, PACKnc A^l> MARKING OF ANTITANK MINES. 

Metallic mine* M1A1 and M4 are packed in wooden boxes, 
each of which contains five mines and five fuzes. The box is made 

196 



TM 9-1900 



Classes tyi Ammunition 



Par. 7S2 



a 




Figure 140 — Meiat Crate MJ53 r Containing On« Menvy Antitank 
Mine M6, Wlfh Fui« and Activator 

up with a set of plywood separators. As shipped, the fuzes are placed 
in a compartment, which occupies one section at the end of the box; 
the five mines, with spiders nested to the bottoms of the mines, are 
packed in the ether five compartments. Tota] weight of box includ- 
ing mines, and fuzes is 70 Vi pounds The nonmetallic mines are 
packed in the same manner, but with four mines and four fuzes in 
a box. Each fuze is packed in a hermetically sealed container, the 
fuzes being placed in a Section in the center of the box. Total weight 
of box including mines and fuzes is approximately 88 Vs pounds. The 
heavy mine is pecked individually in a metal crate (fig, HO), th& 
fu^e and the activator, each in a hermetically sealed can, being placed 
in corners of the crate. Some mines are packed without the activa- 
tor. Total weight is 30 V2 pounds. The light mine is packed in a 
metal bax Containing eight mines, eight fuzes, eight carrying handles, 
□nd eight doth bags. Total weight is 56 pounds, In this metal box, 
there ere si* compartments, the two outer compartments holding 
four fuzes eacr^ each fuze in & sealed container with four of the fuzes 
in a carton. Each of the four central compartments contains two 
mines. The Carrying hardies and cloth baga are laid on top of the 
contents of the box. 
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h* The boxes containing practice mines are painted with a blue 
band around the tenter of each box and blue cleats on the ends of 
each box. Wooden boxes of high-explosive mines are stained li^ht 
brown with marking in yellow, or, more recently, unstained with 
marking in black. Metal boxes a/e painted olive drab. 

l-a ANTIPERSONNEL Ml INKS* 

iu Purpose. Issued antipersonnel mines ire Standardized mecha- 
nisms intended for effect against personnel 

h. UL BoanHing i? HntiperaouneJ nun<% This mine, when func- 
tioned throws a projectile upward to a height of 4 to 6 feet It has 
an effective radius of about 30 feet The complete assembly weigh* 
approximately 5 pounds. The mine hf*§ the appearance of a sin all 
mortar with an attached firing device (fig. 141 J. The projectile is 
thrown into the air by the burning of small propelling charge of 
black powder in the ha.se of the mine. The mine is painted olive 
drab on which the markings are in black; the base is painted yellow, 

c. Cast-iron fragmrmnuion mine. This type of antipersonnel 
mine resembles a brick (fig. 142). It is approximately 5Vi inches 
high and -JVi incites square. There are- three threaded wells in the 
mine body, one in each of two sides and one in the end, to accom- 
modate standard Corps of Engineers firing devices (fuzes). A 
relatively heavy charge of TNT and thick walls produce fragmenta- 
tion and blast effect. When used above the ground* the bursting 
radius of this mine is greater than that of the bounding type mine. 
Tt is painted olive drab with markings in black, 

d. Praelk-e Kuliperstnuicl mine. The practice antipersonnel 
mine (fig, 143) simulates the £l bounding" type antipersonnel mine. 
The metal parts are the same as. those used for the service mine, 
except for the projectile which is made of cardboard and the igniter 
which contains a delay element to provide for a delayed functioning 
of the mine four seconds after functioning of the fuze. The projec- 
tile contains a spotting charge assembly which resembles a shotgun 
shell with a delay element in place of the* primer. In order that the 
mine may be used several times, rhe following replacement parts are 
issued: 

Primer and igniter assembly. 
Cap (cover). 
Projectile. 
Spotting- charge. 
Propelling charge, 

e. Packing and marking. The "bounding" antipersonnel mine is 
packed complete with a firing device and a spool of steel wire in a 
corrugated paper jacket. Ten such containers are packed into a 
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wooden box. which is stained light brown with marking in yellow, or, 
more recently, unstained with marking m black, The cast-iron frag- 
mentation anti personnel mine is packed irk a wooden box containing 
6 min^S, 6 fuzes in individual container*;, and 6 spools of wire. 
The practice antipersonnel mine is packed 2 mine bodies and 2 fuzes, 
with sets of replacement parts, per wooden box. The box has 
markings in black, a blue center band and blue vertical end cleats. 



Section IX 
DEMOLITION MATERIALS 

154- GENERAL. Demolition materials include explosive equip- 
ment intended for destruction of obstacles (by bangalore torpedoes), 
fortifications (by shaped charges), special equipment (by destructors), 
and general material (by demolition blocks). Most demolition 
charges may he fired electrically by electric ^lasting caps or nonelec- 
Uically with safety fuse and nonelectric blasting cap or delay detona- 
tor*. For detailed information, see FM 5-25 and TM 9-1940, 

1 55* B A NGALORE TORPEDO KS . Ttie bangalore torpedo M 1 A 1 
(fig. 144 ) is a tube ot pipe filled with high explosive. The sleel tube or 
pipe is 5 feet in length and 2 V& inches in diameter, and is grooved and 
capped at each end. The tube is filled with amatol with about 4 
inches of TNT at each end. The weight of the explosive charge is 
about pounds. The torpedo may be used as an explosive charge for 
other demolition purposes. The bangalore torpedo M1A1 is packed 
10 per kit or box which also contains 10 connecting sleeves and 1 nose 
sleeve. 

156, UESTR II CTOllS. 

(1 } Destructors are high-explosive charges fired electrically or by 
the action of a fuze. 

(2) Destructors are for use in certain equipment to he destroyed 
when the materiel is abandoned or when there is danger of its falling 
into enemy hands. In general destructors are intended for destruc- 
tion of the vita] parrs of the materiel by means of an explosion which 
is confined within the housing. Destructors may be removed from 
material during normal maintenance repair, 

b. Devi rumor AN-ML This dcatructor (fig, 145) is a small explo- 
sive container which fits a threaded adapter in certain radio equip- 
ment. The head end has a screwdriver fdot and is threaded for screw- 
ing into the adapter. At the opposite end is a gilding-metal case which 
is separated from the head end by a plastic tube. The head end con- 
tains a small cylinder of nitrocellulose and the ignition wire. The 
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metal components at each end of the unit are insulated from each 
L>ther. When the electrical circuit is closed, the current passes through 
the ignition wire which* in turn h detonates the destructor. 

p T D^fttructor AN-M2* This detractor (fig. 146) consists of a 
simple sheet-metal platform, upon which the various electrical and 
explosive components axe secured. The rear and forward edges of 
the platform are curved upward and a panel j& attached to the forward 
edge. The whole assembly is 1 Vi inches high. This destructor fits into 
an opening in the enclosing box of certain equipment with which it is 
used When a switch is closed, the electric current causes the electric 
detonators to function, 

cL Destructor AN-M3A1. This destructor (fig. 147) resembles 
the destructor AN-M 1 in general appearance but is much larger, It 
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contains an electric detonator and a 2-ftram pellet of tetryL When a 
switch is closed, electric current enters the destructor through the two 
contact posts attached to lead wires from the plane. The current 
causes the detonator to explode which. In turn, explodes the tetryl 
pellet, 
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figure J5J — Shaped Zharge, 15-Ib r M.2AS 

e. Dealriii'tor M4- This destructor (fig. 148) consists of a 2Vi~ 
pound block of tetrytol mounted on an Leaped bracket, an impact- 
type of bomb tail fuzo, and Accessories for assembly and mounting in 
a control unit, The main destructor assembly consists of an adapter, 
into which the fuze fits, and the explosive block mounted on an 
L~shaped sheet-metal support, 

f, DeBlrvit'lor W5. This destructor (fig. 14°) is essentially a 
modification of the destructor M4. The complete assembly weighs 
approximately SV2 pounds. 

157. DEMOLITION EXPLOSIVES. 

a* TNT and mti-u*1»rch. Compressed TNT in Vie - and 1 -pound 
blocks, and nitrofltarch in Vfc -pound blocks, are supplied for demolition 
and like purposes. These may be used by themselves (with any stand- 
ard firing mechanism equipped with a detonator) or in conjunction 
%vith other demolition materials. Nitrostarch is more sensitive than 
TNT; hence, nitrostarch blocks should not be crushed or broken. 

I>. Dt-ruolHion Mock M2 + This demolition block (fig. 150} is a 
rectangular block of tetrytol, with a detonator well in each end. At 
the outer end of each well is an adapter threaded to receive any of 
the standard firing devices. At the inner end of each well is a tetry] 
pellet cast in the block lo act as a booster. The demolition block is 
packed in a cardboard bo* f 8 boxes per haversack, 2 haversacks per 
box. 

c« Demolition block 313. This demolition block is 6 rectangular 
2 V* -pound block of plastic explosive. The block consists of Compo- 
sition C-3 and one block is equivalent lo six Vk-pound TNT blocks. 
This plastic explosive can be molded by band into any desired shape 
or position and is very efficient, due to the good contact thus obtained 
combined with its high power. The demolition block is packed in a 
cardboard box, 8 boxes per haversack, 2 haversacks per bo*. 
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figure 152 - Shaped Charge, 40-fb f M3 
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<h Diinoliti^n Li lock M4. This demolition block is a Vis -pound 
block of Cosrnposjlion C-3 arjcl has the same plastic qualities as the 
block M3, The block M4 is packed 104 blocks per box. 

158. SHAPED CU.iRGKS- 

o- Shaped charges are explosives which art> formed into special 
shapes for the purpose of focusing the detonation into & penetrating 
jet. Such a charge has much greater penetrating capacity than a 
regular block charge of the s&ni^ weight. 

h + Slmpe<J vhurgc 15-lh* This charge (fig. 151) contains approxi- 
mately 12 pounds of 50/50 pemolite in a moisture-resisting molded 
fiber container. The top of the charge has a threaded cap well for 
receiving an Engineer's Special (or other standard issue) blasting cap. 
The container extends beyond the base of the charge to hold the 
charge at the correct distance (called "'stand^ofF) from the target to 
obtain maximum penetration. This charge will penetrate 36 inches 
of reinforced concrete. If the concrete is of greater thickness, it will 
produce a hole approximately 30 inches deep and 2 to 3 inches m 
diameter. This charge is packed 3 per wooden box; 4 in a carton, 2 
cartons per wooden box; or 4 in a fiber container, 1 container per 
wooden box. 

c. Shaped charge 40-lb, This charge (fig, )52) contains approxi- 
mately 30 pounds of 50/50 pemolite in tnetal container. A threaded 
cap well is provided for receiving an Engineer's Special (or other 
standard issue) blasting cap. Metal legs provide the correct stand-off 
distance which must be maintained for maximum penetration. This 
Charge will penetrate a 60-inch concrete wall. The resulting hole will 
be large enough to insert a standard bangalore torpedo. 
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CHAPTER 3 

CARE, HANDLING AND PRESERVATION 



Section I 

GENERAL SAFETY PRECAUTIONS 

159. FUNERAL. 

a. This section deals with the hazards inherent In the storage, 
maintenance, handling, and intraplant transportation of ammunition. 
Where rules are given covering related subjects and operations, thsy 
should be considered as general. 

b. When work is done which involves the direct exposure of explo- 
sives material to possible friction, sparks, impact, static electricity, etc., 
the regulations contained in the Ordnance Safety Manual should bi> 
followed. Example of such work is ammunition destruction. The 
Safety Manual covers safety in the performance of the operation arid 
in the type of equipment necessary for the performance of it. 

160. titiNKRAL PRECAUTIONS. 

si. Investigation of accidents which have occur red in the handling, 
shipping, and storing of explosives and ammunition indicates tha.t. 
in most cases where the cause could be determined, the accident was 
due to circumstance ft which may be classed as controllable. There- 
fore, the following general safety precautions will be strictly enforced. 

h. For |>erftontieL 

(1) Ammunition will be handled under the direct supervision of 
a competent person who understands thoroughly the hazards and risks 
involved Persons handling ammunition will be impressed with the 
fact that their safety, es well as that of others, depends upon the intel- 
ligence and care exercised by themselves and by their fellow workers. 

(2) Personnel handling ammunition must not tamper with any 
components or disassemble any components, unless especially author- 
ized to do so. Serious accidents may result, 

(3) Persons handling ammunition will clean all mud and grit from 
their $hoes before entering the magazine, car, boat, or vehicle in which 
there are explosives or ammunition. 

(4) Appropriate protective clothing and safety equipment will be 
provided and its use requited. 

( 5 ) Safety shoes wil) be worn in locations where operations require 
the handling of exposed explosives which may be ignited by static 
discharge or where there may be exposed explosives capable of being 
ignited by friction or impact. Details of types of safety shoes> con- 
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ditions under which they should be Used, and a list of explosives 
requiring use of such footwear may be obtained from the Office of the 
Chief of Ordnance. 

v. In atum urn lion haiuMmg- 

( 1 ) The handling of ammunition should always be conducted so 
as to limit the number of personnel exposed and the hazardous mate- 
rial handled to small a quantity as is practicable. 

(2) Explosives and ammunition will be handled carefully. Bale 
hooks will not be used under conditions where the container may be 
penetrated by the hook or fall off the hook, Containers will not be 
tumbled, dragged, thrown, or dropped on each other or rolled or walked 
over on the floor or dropped from tailboards. Bombs equipped with 
shipping bands may be rolled with care. Separate-loading shell may 
be rolled, if tha rotating band is protected from damage. Metal roller 
conveyors and trucks may be used except for hazardous explosives 
which may be ignited by sparks. Such explosives should be handled 
either by hand or with wooden or nomparking conveyors, 

(3) If the precautions prescribed herein are strictly complied with 
in handling ammunition containing the newer typea of explosives., such 
as Composition B, pentolite, and tetrytot, it should be no more dan* 
gerous than the handling of ammunition loaded with TNT, High- 
explosive items with thin walls and high charge-weight ratio, require 
special attention to avoid denting the walls. Such items must not be 
handled on chutes or otherwise subjected to excessive impact 

(4} No tooU or equipment so designed that steel or other spark- 
producing metal comes in contact with explosive materials will be 
used in handling hazardous explosives Safety tools are required in. 
bos opening and repair. Such tooU are constructed of wood or non- 
sparking or spark-resistant materials, as brome. lead> beryllium alloys 
and monel metal, which, under normal conditions, will not produce 
sparks. 

(5) Gasoline-powered lift trucks will not be used for handing ex- 
posed explosive^ or be used in locations where exposed explosives are 
present They must not be used in igloo magazines, 

{ t>) Explosives and anunutiition should not be exposed to moisture 
or dampness* or to the direct ray& of the sun for any long period. If it 
is necessary to leave boxes temporarily outside of magazines or cars* 
they should be covered with a tarpaulin so placed that there is free 
circulation of air through the pile, 

(7 ) Ammunition will not be improvisfcd, reconditioned, renovated, 
or salvaged within the magazine area unless the site** buildings, or cars 
in which work is being done are devoted exclusively to such work and 
are specifically approved. Quantity-distance requirements in chapter 
3 section II, must be observed. 
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(R) If explosives spill or sift from a teaky container, sll work 
will be stopped until the explosives have been removed, and surfaces 
washed or desensitised as far as practicable. 

161, FIRE PROTKfTION. 
Hp General. 

(1) Fir^ prevention is of the Utmost importance. Many of the 
fires involving explosives and ammunition are preventable. It is the 
<iuty of all concerned in their handling to Srtudy the causes of fires and 
thoroughly inform themselves of the safety precautions that must be 
taken to prevent them, 

(2) A great hazard in and around explosives is beat Some explo- 
sives ignite at temperatures substantially lower than those required to 
ignite wood, paper, or fabrics, and ignition might result in explosion. 
Therefor e, every effort will be made to maintain normal temperatures 
surrounding ammunition and explosives, 

b. CaiiMA nf fires. Fires in magazines and magazine areas may 
be due to a number of causes, of which the following are most common : 

( 1 ) Dry grass, leaves, and underbrush. These may be ignited 
by sparks f rom locomotives, by smoking or the careless use of matches 
and camp fires, 

(2) DETimiO RATION OF EXPLOSIVES AtfD AMMUNITION. This 

normally occurs at such a slow rate that most Explosives and ammuni- 
tion remain serviceable /or many years. However, under unfavorable 
conditions, explosives and ammunition may produce heat so fast that 
it cannot be dissipated, causing the explosive or ammunition to burst 
into flame. Where the explosive or ammunition is confined, an explo- 
sion or detonation may resuJt. 

(3) Repacking, renovation, and salvage operation s t not 

FROPRRLY SUPERVISED AND CONDUCTED IN ACCORDANCE WITH RECOG- 
NIZED safety standards. The most common sources cf trouble are 
excessive quantities of powder and loose explosives, accumulation of 
waste paper, broken boxes, unauthorized use of spark-producing tools, 
defective machinery, faulty electrical equipment^ etc> and failure to 
provide the proper barricades and firebreaks necessary to prevent the 
spread of fire from one operation to another. 

(4) Lack of training, or violations of instructions or 
written regulations. The most common violations involve smok- 
ing, carrying matches in forbidden areas and buildings, or tampering 
with explosives or am munition, particularly grenades or fuzes* 

(5) Failure to understand and carefully observe the 
safety fftecautlons prescribed for destroying explosives and 
ammunition. The most frequent source of trouble is flying fragments 
which cause grass fires or explode piles of explosives and ammunition 
awaiting destruction. 
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(6) Sharks. These may be caused by striking iron or steel nails 
or metal containers with iron Of steel tools, or by nails in shoes striking; 
flint, pebbles, sand grams, or nails in the floor, Such sparks, small as 
they are, have caused disastrous explosion^ of black powder or the dust 
of other explosives which ignite easily. This hazard is the basis for 
requiring tools of brass, copper, or other nonsparking materials, clean- 
ing mud and dirt from shoes before entering magazines, and wearing 
safety shoes approved by the Chief of Ordnance, when exposed explo- 
sives are present. 

(7) Static el^ctricitt. Charges of static electricity can be 
accumulated on a person and on explosive materia) such as smokeless 
powder. The discharge of static electricity is considered a serious 
hazard in the presence of certain exposed explosives, dust and air 
mixtures, and inflammable vapor-air mixtures. Processing equipment 
for &uch materials subject to static discharge should be electrically 
grounded; benches and flooring should be coveted with electrically 
grounded conductive material; and personnel provided with safety 
shoes, of authorized types. Cushioned metal chairs should not be used 
in locations where explosives or highly inflammable materials are 
present. 

(&) Failure to control safely the use of heat- and flame- 
FEODUCiNC equipment. Such equipment may be that used in main- 
tenance work on buildings or that contaminated with explosive 
material 

(9) Lightning, Lightning may strike buildings, trees, or other 
objects in or near explosive areas. All buildings and structures in 
storage areas should have complete lightning protection which meets 
the requirements oi the Chief of Ordnance. 

(10) Electric transmission UNita, These are often blown 
down or come in contact with combustible materials. 

(1 L) Lack ok a proper muffler, or the use of a muffler cutout 
on motor vehicles can cause fires. 

<\ Fire-prevenlLon regulfetimiB* 

( 1 ) Matches or other flame- or spark-producing devices will not 
be permitted in any magazine area or explosives area except by written 
authority of the commanding officer. 

(2) Smoking is prohibited in any magazine or magazine area, or 
around cars> wagons, motor trucks, or boats in which there are explo- 
sives or ammunition. Buildings or locations for smoking may be desig- 
nated outside restricted area, subject to following limitations that; 
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(a ) Smoking will not be allowed in locations closer than 60 feet to 
buildings containing explosives, ammunition^ or hazardous materials, 

(b) Windows and doors of buildings ckjse to explosives or ammu- 
nition areas which are approved for smoking will be fitted with wire 
screens, 

(c) Suite hlc receptacles must be provided for cigarette and ciger 
butts and pipeheels. 

(d) Only permanently installed electric lighters of approved types 
shall be used in the building, 

(e) Hand fire extinguishers, sand boxea 1 and w^ter barrels wit)] 
buckets will be f umi&hed as required for each room or building in which 
smoking is permitted. Persons whose clothing is contaminated with 
explosives or other hazardous materials will not be permitted in such 
areas. 

(3) All flashlight or storage-battery lamps used in buildings con- 
taining explosives or flammable vapors shall be types approved as 
"permissible" by the United States Bureau of Mines or by s similarly 
recognised testing laboratory for that specific type of exposure, 

(4) If gasoline or electric-powered lift trucks are used for trans- 
porting explosives or ammunition, the requirements of the Chief of 
Ordnance will be complied with. 

(5 ) Where it is necessary to install power transmission and service 
lines in the vicinity of buildings containing explosives, the distance of 
the tinea from the buildings will be greater than the distance between 
the poles which support the lines, This is to prevent broken wire* 
from hitting the building. Overhead transmission line must not pass 
within 50 feet of the buildings, In future installations, power lines and 
services entering buildings containing explosives must be placed under- 
ground within 50 feet of the building. 

(6) Vegetation in the form of £raS&, undergfowthj weeds, etc. t 
which is or may become a fire hazard will be controlled by the use of 
chemical weed killer or by mowing, plowing, cutting, livestock grazing 
or, in calm weather and with proper control, by burning. Chemical 
weed killers should not contain chlorates or other substances which 
may ignite spontaneously under hot dry conditions. Burning should 
not be permitted within the 50-foot space specified in the paragraph 
below. Brush, grass, wood, etc., in piles, will not be burned within 200 
feet of a magazine. Reserve supplies of dunnage should not be stored 
haphazardly inside the magazine area and in no case within the S 0-foot 
firebreak around the magazine. 

( 7 ) A firebreak at least 50 feet wide and as free as practicable 
from inflammable material will be maintained around each above- 
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ground magazine. The earth adjacent to and extending over igloo 
magazines will be cleared of dry debris. Firebreaks around the entire 
magazine area and at other places within the magazine are^ such sns 
along railroad tracks, will be maintained wherever nectary. 

(8) Locomotives, trains, and other rail vehicles used in the mag- 
azine area will be $0 equipped that the communication of fire is pre- 
vented insofar as practicable, Inspections will bt? made regularly to 
insure that safe conditions are maintained. 

(9) Gasoline or other highly inflammable liquids will not be used 
for cleaning purposes. Solvent^ dry cleaning, Federal Specification 
P-S-661a (Quartermaster issue) will be used in all cases where sol- 
vents of this nature are required. I>y-cleanmg solvent is inflam- 
mable differing principally from gasoline in having a higher flash-point. 
When handling dry-cleaning solvent, AR 850-2.0, "Precautions in 
Handling Gasobne" will be observed in all cases. This regulation 
does not prohibit the use of trisodium phosphate, trichloroethyiene., 
tetrachloroethane, or similar cleaning or decreasing substances for 
cleaning operations. However, since many of the industrial organic 
solvents have pronounced toxic properties, particularly in vapor form, 
care must be taken in the selection of decreasing substances and 
apparatus. Adequate ventilation must be provided. 

(10) Automobile parking should be regulated so that automobiles 
will not be parked closer than 25 feet to buildings or fire hydrants. 

(11) Ammunition boxes, containers, dunnage> and lumber must 
be stacked in an orderly manner when in the vicinity of explosives 
renovation, handling, or storage operations Stacks of such combus- 
tible materials must be limited to small areas between fire breaks. 
This is a means of limiting the spread of fire insofar as it is practicable 
considering the available space, available means of extinguishing fire, 
and the probability of fire occurring. Under average conditions,, areas 
under solid stacks of such materials should be limited to 1>500 square 
feet separated from other similar areas by 25-foot fire breaks in which 
vegetation has been cut and controlled. Bulk stacking of such mate- 
rials should not be closer than 500 feet to magazines or other build- 
ings containing high explosives, except that working quantities within 
practicable limits may be stacked in the vicinity of explosive maga- 
zines, but not closer than 50 feet. Water barrels and pails should be 
liberally provided in such areas with which to extinguish incipient 
fires. 

(13) The above rules will be supplemented by such additional 
rules as the commanding officer deems necessary to secure adequate 
protection against fires, 
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d, Fire-Ji gluing facilities 

(1) A fire involving explosives or ammunition may result so 
quickly in an intense conflagration or explosion that means for 
immediately attacking the first small blaze detected are vitally im- 
portant. Immediate use must often be made of hand equipment In 
addition to organized permanent facilities, tha following types of 
fire-fighting equipment may be used to good advantage: 

(a) Barrels end buckets filled with water, placed at each 
magazine. If this class of fire-fighting equipment is always maintained 
so that it can be* depended upon in case of fire, it is a valuable fire 
protection. However, in the summertime the barrels must be fre- 
quently refilled, and in freezing weather calcium chloride or salt must 
be added. Buckets deteriorate rapidly unless they are frequently 
painted or protected from the weather, and are blown about by wind- 
storms if they are not securely festenad in piece. Fastening devices 
must be releasable at will 

(b ) Boxes and backets filled with sand, and shovels, 

(c) During freezing weather r trucka and trailers filled with water 
will require heated storage* Provision should be made for rapid 
movement of the equipment to the sc*ne of the fire, 

(d) To combat grass or forest fires in or near the magazine areas, 
there will be maintained at suitable locations an adequate supply of 
gunny sacks, brooms, rakes, hoes, or other similar equipment. This 
equipment should be regularly inspected and protected against theft 
or unauthorized use, 

( 2 ) When explosives and ammunition are being handled or work 
is being done in th* immediate vicinity of such stores, there will be 
present, ready for immediate use, two chemical or other type hand 
fire extinguishers. It is not required that these be permanently 
located in a ma&azine, although this should be done if practicable, but 
it is required that these be in an accessible location. Serious fires 
may be avoided by the prompt use of hand fire extinguishers. They, 
are required primarily for use on incipient fires in inert combustibles 
such as grass, grease, oil. dunnage, etc., which if not extinguished 
might reach explosives. Personnel other than the one using the 
extinguisher should seek safety immediately, reporting the fire en- 
route. 

(3) The water distribution system should be protected by sec- 
tional control valves SO that damaged sections of the main can be 
cut off without impairing the operation of tba remainder of the 
system, V/ater mains should not be located Under railroads or roads 
used for conveying large quantities of explosives or ammunition, as a 
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detonation may cause a breakage of the mait^ When it is necessary 
to have water mains pass under railroads or roads, Cars or trucks 
loaded vfiih explosives or ammunition will noi be permitted to remain 
over these water mains longer than necessary for continuous travel 
and suitable signs will indicate such location. Water mains should 
be protected with cut-off valves on both sided of the railroad or road 
Fire hydrants should be connected to a looped grid system so as to 
provide supply from more than one direction. 

(4) The duties of guards firemen, military personnel, and others 
will be £0 arranged that an adequate fire-nfehting force will be avail- 
able at all times. 

(5) Fire drills and inspections will be carefully conducted to 
insure that fire-fighting forces understand their duties and that fire- 
fighting equipment functions dependably under actual working condi- 
tions, Frequently hose not tested to working pressures burst when 
most needed. 

162, HRES IN WHICH EXPLOSIVES ARE INVOLVED, 

n* Fires which may occur in buildings or magazines containing 
explosives will vary in intensity and effect, depending on the material 
involved in the fire. Certain explosives will detonate or explode 
immediately on contact with a spark or flame, or when subjected to 
frictiohal heat or concussion. Fire may or may not result irom the 
detonation. Some explosive substances may burn freely while others 
will be subject to explosion while burning^ or will develop such intense 
heat as in the case of smokeless powder t that f re-fighting efforts will 
be impossible. Fire-fighting foi^es should be well acquainted with the 
hazards and best methods of combating fires in all such materials 
under their protection. 

1*. With Certain exceptions; water will be used as the fire-fighting 
medium. Generally speaking, large volumes of water spray or fog 
produced by nozzles designed for the purpose will prove more efficient 
than solid streams of water for extinguishing fires of an explosive 
nature. Solid streams of water at high pressures should be used when 
consideration for the safety of fire-fighting personnel makes it impos- 
sible to approach the seat of the fire. In fire-force training programs, 
emphasis should be placed on laying as many hose lines as possible, 
in order to surround and confine the fire. 

GENERAL INSTRUCTIONS IN COftlUATlNG FIRES IN- 
VOLVING EXPLOSIVES. 

h. General instructions which will be followed in combating any 
fires involving explosives and ammunition are as follows: 
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(1) When a guard or watchman discovers smoke coming from a 
closed magazine, or other evidence that a magazine is afire, he will 
give the alarm as quickly as possible. He will not enter the burning 
building since he may become trapped and be unable to give the 
alarm. If the fire is discovered in the grafts or other combustible 
material surrounding the magazine, the alarm should be given imme- 
diately and the guard should then do all that is possible* using extin- 
guishers, water from nearby water barrels-, or grass fire-fighting tools* 
to extinguish or control the fire until the tire-fighting forces arrive. 

(2) When a workman or other person discovers a fire in a build- 
ing where people are working and explosives are present, personnel 
present will be evacuated by suitable signal in accordance with pre- 
arranged pi*ms. At least one responsible messenger will be dispatched 
in the direction from which the fire department is expected, to inform 
them of the nature and extent of the fire. The officer in charge of 
fire fighters, will not permit the advance of his men to such a fire unless 
he has what he believes to be accurate information as iv the existing 
conditions and concludes therefrom that lie is- justified in doing so 
(par 165), 

(3) Fire-fighting forces will attack a grai*3 fire vigorously and 
endeavor to extinguish it even when it is close to a magazine. If a fire 
hay actually gained headway in a magazine, fire-fighting forces should 
either combat the fire or seek the nearest suitable protection, depend- 
ing on the type of ammunition Or explosives within the magazine 
(par, 165). 

164. IDENTIFICATION OF MAGAZINES. As a means of provid- 
ing a guide to nre-fighting forces, tha Ordnance Department divides 
explosives into four groups in accordance with the general burning 
or explosive characteristics of the materials and the relative danger 
encountered in fighting fires in which they are present. The four 
groups are identified hy symhyl numbers 1 through 4, the hazard to 
fire fighters increasing progressively with the numbers. Ordnance 
regulations require that ordnance buildings containing hazardous or 
explosive materials, except igloo magazines, be plainly marked with 
the symbol number (no less than 24 inches high) of the most hazard- 
ous material contained therein, as described in paragraph 165. 

165. FIRE 11A/AKI) GROUPS AND FIRE-FIGIITBNG VR0~ 
CEDUtt£i% 

a, Symbol 1. This group consists of Classes 1, ll f and 12 ammu- 
nition: metallic powders in ICC approved shipping containers; arid 
chlorates, perch (crates, peroxides, nitrates, and other inorganic oxidi*> 
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ing agents in sealed containers, While these materials are principally 
fire hazards find fires in which they are involved may be fought, minor 
explosions may be expected so that extreme caution must be exercised 
in accordance with the following: 

(1) Smali^-arms ammunition. Shipping containers of small- 
arms ammunition, especially when tracer and incendiary round* are 
included will continue to bum fiercely even after the magazine has 
been consumed. Personnel attempting to fi^ht the fire after fire has 
reached the ammunition itself must be shielded from light hot missiles 
which may be expected to travel up to 200 yards at a velocity of 
approximately 200 feet per second- Sheet metal covered wooden 
shields can be used and moved to various vantage points. When 
practicable to use water Spray r it Will be found very effective in 
extinguishing such fires, 

(2 ) Oxidizing agents are not flammable in themselves, but when 
heated in a tire involving combustibles, give off oxygen which greatly 
facilitates burning. Fire fighters should be provided with suitable 
masks to guard against poisonous fumes resulting from such fires. 
Cooling or drowning with large quantities of water may serve to con- 
trol or extinguish these fires, but after the fire has gained considerable 
headway, fire-righting efforts may, of necessity, be confined to pro- 
tecting adjacent property as much as possible, 

(3) Chemical ammunition. For fires involving chemical ammu- 
nition containing blistering agents, all fire fighters will be protected 
by masks and complete protective clothing. If practicably such fires 
will be fought from the windward side. AH unprotected personnel 
downwind will be evacuated and civilian inhabitants warned. Fires 
involving toxic chemicals will be fought with similar precautions 
except that the danger area downwind is less, Fire fighters will be 
protected with suitable masks. In fires involving HC smoke mixture, 
attempts should be made to remove and segregate the burning con- 
tainers, When a relatively small amount of HC smoke mixture is 
involved in a fire, it can be "drowned* with water. Water will also 
serve to cool adjacent containers to prevent further spread. Unless 
water can be applied in large amounts in relation to the actual HC 
smoke mixture which Ls exposed and burning, the efforts to fight the 
fire will be ineffective and the material may explode. Fire fighters 
should not enter magazines containing a high concentration of HC 
smoke unless adequately protected by oxygen masks and supplied 
with life lines. 

h. SyniboS 2. This group consists of Class 3 ammunition and 
explosives. 
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(1) Personnel disco vering such a fire should give the alarm and 
attempt to put the fire Out with the. equipment Ofl hand, provided the 
fire is in the incipient stage. The fire-fighting organization, should 
fight the fire If there is a possibility of extinguishing it. If this does 
not seem possible, the building should be abandoned and fire-righting 
efforts concentrated on preventing the spread of the fire. Limited 
explosions may be expected from fire in these materials, Personnel 
should exercise due precautions to prevent injury to themselves and 
their equipment 

c* Synilvol 3. This group consist$ of Class 2 smokeless powder in 
bulk stripping containers and Class 2 pyrotechnic material. 

( 1 ) Unless the fire is of a minor nature and does not involve the 
explosive itself, and there is a chance of controlling it, fire-fighting 
should be confined to preventing the spread of the fire to other build- 
ings. These metenals burn with intense heat and personnel and fire- 
fighting equipment should be adequately protected, 

(2) Phosphorus, In fires involving phosphorus personnel en- 
tering magazines with portable extinguishers will have life lines 
attached in order to be able to find their way out through the heavy 
smoke. It should be remembered that phosphorus will atop burning 
only so long as it is under water; when exposed again to the air, it 
ignites spontaneously. 

(3) Pyrotechnics. When Kre involves pyrotechnics and large 
quantities of magnesium-type incendiaries, fire fighters should confine 
efforts to protecting adjacent buildings and magazines. Water may 
accelerate turning and cause explosions which may scatter burning 
material The use of carbon dioxide and carbon tetrachloride ex- 
tinguishers on such fires will create poisonous gases. Small fires 
involving 50 pounds or less of magnesium can be smothered with dry 
inert material which is powdered or granular, such as hard coal, tar, 
pitch, graphite (preferably coated to eliminate dust), rust-free cast- 
iron borings, soft coal, talc, salt, or sand- Asbestos r sand, salt, and talc 
ara not inert in magnesium fifes, but may be used dry if the fire is 
small The powder should be placed over the burning material so as 
to cover it to a depth of one inch or more. It should not be disturbed 
until the magnesium has cooled except when the fire is on a floor of 
flammable material, in which case, after the fire is covered, a two-Inch 
layer of extinguishing powder should be put on the floor beside the 
fire and the burning material raked onto the insulating layer and 
resmothere^i. 

rL Symbol 4. This group includes Classes 4 7 5, 6, 7, 8, % and 10 
ammunition and explosives. 
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fighting forces arrive, except that should a fire occur irt a closed 
magazine, they will not attempt to enter the magazine. 

c. Hunters either inside or outside a magazine area who are found 
using fire-arms in a manner which may endanger stores will be re- 
ported. Hunters in such areas should be warned not to shoot, 

<L Except under emergency conditions, guards protecting ammu- 
nition and explosives, will not be armed with rifles. Generally, shot- 
guns are recommended for guard purposes. Many military explosives 
are not initiated by low velocity projectiles, but any bullet striking 
explosives may cause a serious fire and/or explo&ion. Guards protect- 
ing explosives or ammunition will be instructed regarding, the danger 
of firing in the direction of a magazine. 

e. Guards should be instructed to make a prompt report of the 
following ; 

(1) Any unusual occurrence in or near a magazine area. 

(2) Glass or forest fires in areas adjacent to the magazine ar&a. 

(3) Dangerous practices of personnel working in magazines or 
explosives areas, such as smoking, unauthorized use of fire equipment, 
and tampering with ammunition or electrical equipment. 

(4) Unlocked magazines doors and shutters, defective telephone 
and electric wires, and openings in fences surrounding the magazines. 



Soctiw II 
STORAGE 

167. GENERAL. 

h» In these general precautions, the word "'magazine" is intended 
to cover any frpace containing a supply of explosive material, end 
includes such places as an ahove-ground magazine, earth-coveted igloo- 
type magazine, railroad car. the body of a motor truck, a temporary 
shelter, or a, stock. 

h* General storage regulation* ere Contained in AR 700-10, Regu- 
lations for ordnance establishments are contained in the Ordnance 
Safety Manual (0,0, Form No. 7224), and Ordnance Department 
Safety Bulletins which supplement that manual Regulations and 
instructions in this section are for Zone of Interior Class I, II and III 
installations which store limited quantities of explosives and ammuni- 
tion, Larger quantities should be stored in accordance with fegula- 
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tioits prescribed for Class IV installations under the control of the 
Chief of Ordnance, Regulations for overseas installations are con- 
tained in FM 9*6, iu Ammunition Supply 3 ', and FM 9-20^ "Ordnance 
Ammunition Company, Ordnance Ammunition Battalion.'' 

!6o\ GEN Kit AL STORACU PRECAUTIONS. 

a, Explosives and ammunition should be stored in building 
designed, designated,, and isolated for the specific purpose. Explosives 
and ammunition will riot he stored in buildings which are used for 
other purposes such as basements or attics of barracks, company 
supply rooms, or general storehouses. When specially constructed 
magazines are not available, the buildings used must afford good pro- 
tection against moisture and dampness^ and have mean* for adequate 
ventilation. They must be floored with approved material and may 
not he heated by open fires or stoves, 

]>. Ammunition should be stacked by lot number in stacks 
arranged so that no obstacle is offered to free circulation of air beneath 
and throughout the stack. When more than one lot is stored, all 
items or containers of a lot should be stored together and the line of 
separation between lots clearly indicated. Lots of ammunition should 
never be mixed at random. The tops of ammunition stacks should 
be below the level of the eaves to avoid the heated apace directly 
beneath the roof. The bottom layer should be raised off the floor 
about two inches. Dunnage should be level; if necessary, shims or 
wedges should be used Stacks should not be so high that ammunition 
or its containers in the lower layers will be crushed or deformed. 
Partly filled boxes should be fastened securely, mar Iced, and kept on 
the top of the pile. 

c. Boxes, cases, and other containers of ammunition should be 
clean and dry before being stored. Ammunition containers should not 
be opened in a magazine, They should not be stored after having 
been opened unless they are securely closed, except that ammunition 
and explosives in damaged containers in process of being repaired 
may be stored overnight in magazines. When it is necessary to store 
ammunition and explosives overnight in damaged containers, they 
should be separated from serviceable ammunition. Repair or change 
of container will not take place in or within 100 feet of a magazine 
containing explosives. 

d* Rounds or components will not be kept loose in a magazine. 
No empty container, excess dunnage, or tools should be permitted to 
remain in a magazine. No oily rags, paint, turpentine, etc, will be 
left in a magazine containing ammunition or explosives 
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Cr Improvised ammunition such as "Moldtov Cocktails" hand 
grenades of nitrostarch, commercial fireworks intended to simulate* 
ammunition, and other nonstandard devices should be prepared in an 
isolated area or building free of loose explosives and waste paper or 
other combustible material. All such work should be performed 
under direct supervision of competent experienced persons. The 
quantity of explosives present should be the minimum necessary for 
the operation, which should be carried out in conformity with quan- 
tity-distance and inhabited-building distance requirements for class 
10 ammunition given in paragraph 172, The number of persons per- 
mitted at or near the operations should be kept to a minimum. When 
a surplus of such material must be stored, under no circumstances 
should it be stored in a magazine with other explosives or ammunition 
because the items ate generally of substandard construction and the 
explosive content may be of such a nature as to present a serious 
hazard in storage and handling, 

f* Inflammable liquids and ammunition should not be stored 
together or close to each other. Ammunition should be separated by 
the inhabited-building distance (par. 172) from handling or storage 
of inflammable liquid? lo prevent fires originating in one area spread- 
ing to another, 

g. Chemical ammunition will be stored separately, so placed that 
each container may be inspected for leaks and may be easily removed, 

h. Ammunition assembled with tracer pyrotechnics, propelling 
charges, and other ammunition items, should be stored under the best 
cover available 4 preferably in a building providing protection against 
dampness and having adequate ventilation. Tracer ammunition is 
subject to rapid deterioration if damp and may ignite spontaneously 

i + Truck motors should not be started while the magazine door 
is open* However, a motortruck may approach a magazine without 
the necessity of closing the magazine doors provided the following 
requirements are complied with; 

(1) The motor exhaust is equipped with an effective spark- and 
flame-arresting device in the exhaust line, 

(3) No exposed explosive material is being transported or 
handled. 

(3) No explosive material is located on the platform or otherwise 
outside the magazine or truck while the engine is running. 

109. OLTSIDE STORAGE. 

a. Outside storage of explosives and ammunition is neither 
desirable nor recommended, and must be resorted to only as an emer- 
gency expedient When such storage must be employed, bombs and 
separGte-loading shell will be given preference over packaged ammu- 
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nition. Id order thai outside storage of explosives and ammunition 
mey be kept to a minimum, full advantage must be Uken of the cubic 
capacity of M magazines, within the limits prescribed by this manual, 
When it becomes necessary to utilize outside storage within the con- 
tinental United States, it shall be in accordance with the distance 
requirements cti paragraph 172, 

h. Sites for outdoor storage will be carefully chosen to avoid 
exposure to power lines. Ammunition should not be located adjacent 
to reservoirs, underground water mains, electric cabtes, or sewer lines. 
Outdoor storage should be located where there is good surface drain- 
age. Outdoor storage shall conform to quantity-distance requirements 
for above-ground ma^a/ines. 

t + The supporting timbers or platforms* upon which ammunition 
is stored should be well constructed to prevent failing, sagging, and 
shifting of the ammunition. 

il. Crated and packaged ammunition, smokeless powder, pyrc- 
teuhmcs 1 and bulk high explosives should not be stored outdoors. 
Efforts should be made to avoid the necessity for outdoor storage of 
any type of ammunition. 

Care will he exercised in closing openings in loaded bombs and 
other am munition which have not been completely assembled. Tem- 
porary plugs used as closures should be set down against suitable 
washers so that dirt and moisture cannot enter, 

f> It is advisable to cover pile* of bombs and shell with some type 
of waterproof material to guard against direct exposure to the atmos- 
phere t provided that adequate ventilation is a&sured. 
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Figure J 54 — Standard agezin* 



g. Frequent inspections shall be made to locale sagging piles and 
to detect accumulgtion of trash between or under the stacks. 

170. TEMPORARY STORAGE A[ND HOLDING YARDS, 

a + Tciri|K*rttr> Blomgv yard ft. In sointi cases, it may be found 
necessary to hold cars of ammunMiun for a period of rooae than 34 
hours but not exceeding 2 weeks. The cars are considered as above- 
ground magazines. Existing tracks may be utilized provided quantlty- 
digtances for above-ground magazines are complied with. The cars 
should be grouped so that each group is limited to 250<000 pounds of 
high explosive, and so that groups are separatee* from each other by 
a minimum distance of 800 feet If the full distance* cannot be pro- 
vided, then groups may be spaced 400 feet apart Id all directions, 
provided one or more cars of inert materials or of small-arms ammuni- 
tion are spotted between the groups* 

}>♦ Holding yard*. The cars on the tracks are considered as above- 
ground magazines. To provide flexibility of storage, yards should be 
laid out so that the tracks are 400 feet apart with a barricade between 
the tracks. The cars shall be in groups so that each group is limited 
to 250,000 pounds of high explosive and the distance between groups 
is 800 feet unbarricaded or 400 feet barricaded. 

171. MAGAZINES AND MAGAZINE AREAS. 

a. Magazine area*. It is essential that explosives and ammunition 
be segregated in an area specifically set aside for their exclusive 
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storage. This area need not be large, but it is important that it ho 
segregated from barracks, hospitals, administration buildings public 
highways, inhabited buddings and railroads. Magazine areas should 
be laid out with regard to access from more than one direction; roads 
and tracks should be looped. Magazines should not be located over 
important water mains or close enough to important power lines to 
damage them in case of an explosion, 

h- Magazines. Marines (figs. 153 and lS4) shouLd be designed, 
constructed* and located with special attention to- the class of mate- 
rials to be stored therein and should comply with the following general 
requirements : 

(1) Magazines should be constructed of materials whirt^ in the 
event of an explosion, will not form dangerous milled or firebrands, 
Magazines should not be located upon continuous rock strata because 
of the possible transmission f shock wave to excessive distances. 

(2 ) Magazines should be fireproof unless the nature of the hazard 
permits the USe of a frame building covered with fire-resistant mate- 
rial such as corrugated sheet asbestos. Where it has been necessary 
to construct concrete-Moored, wooden-arched, earth-coveted igloos m 
lieu of the more permanent type of construction (fig. 153), exposed 
wooden portions of these temporary structures should be covered with 
a fire-resistant material such as sheet rock, asbestos, qr a comparable 
product. Provision should be made to cover as much as possible of 
the front and rear, as well as the sides, of these igloos with earth as 
an extra precaution. With this type of construction, additional care 
should be taken to prevent seepage of moisture into the structure, 

(3) Each magazine should be provided with ventilators which 
should be screened against sparks, 

(4) All doors should be made to fit tightly so as to seal against 
sparks, dust, and dirt, and should be fire-resistant. 

(5) Magazines should be built on well-drained ground. 

(6) Magazines must be located so as io be accessible to adequate 
transportation facilities. 

( 7 ) Magazines must be protected against lightning by an efficient 
lightning protection system. Details and specifications of lightning 
protection systems prescribed for ordnance establishments are con- 
tained in drawing? prepared by the Ordnance Department. 

c* New construction. The construction of new buildings or mag- 
azines for the storage of explosives and ammunition will be in accord- 
ance with drawings and specifications for magazines prepared by the 
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Ordnance Department, Lay-out plans for proposed magazine areas 
and their location on a reservation must be approved by the Chief of 
Ordnance, 

tl. Arrangement of magazine*. In arranging the storage oi haz- 
ardous material in above-ground (not concrete igloo- type) magazine*, 
the following general principles should be followed as guides far 
preventing the spread of damage throughout an entire area in case of 
a tire or explosion in one part of the area: 

(1) Smokeless powder or other materials which may become 
hazardous if the buildings in which they are stored are damaged or 
demolished, or which may be ignited or exploded by burning or ex- 
ploding missile^ should be stored at inhabited-buildirig distances 
from high-explosives and am munition magazines. 

(2) Bulk high explosives or bombs should be stored so they will 
be protected from missiles which may be thrown from ammunition 
magazines aa a result of explosions. This principle requires, that a 
magazine in which bulk explosive is stored be at missile distance from 
a magazine in which ammunition is stored, 

(3) In applying the principles set forth in (1) and (2) above, 
magazines situated between areas in which ammunition, high ex- 
plosives* or smokeless powder are stored rnay be used for the storage 
of such other material as will minimise the danger of fires or explosives 
progressing from area to area (rig, 155). 

e* Cut? and maintenance of magazines Regular inspection will 
be mad* of each magazine and magazine area to see if repairs are 
needed, and to insure that the general safety regulations set forth in 
this manual, particularly those which refer to the cleanliness of mag- 
azines and elimination of fire hazards, are strictly observed. 

( 1 ) To insure continuous and reliable protection, lightning pro- 
tection systems should be inspected not less than twice a year. Once 
yearly, each system should be tested electrically. Guidance for the 
tests and the equipment with which to make them may be obtained 
from the OfEce of the Chief of Ordnance. 

(2) Roofs must be maintained in the best possible condition and 
ventilators screened against sparks. There must be no unprotected 
openings around the foundation and no cracks in the walls. Doors 
must be tight and sparkproof. 

(3) Interiors of magazines must be clean. Paint, oili gasoline, 
waste, rags, and other such extraneous inflammable material should 
not be left in magazines. 
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(4) Floors must be free of grit and such stains as those caused 
by exuding shell or dynamite, Exudate from sheJJ should be removed 
by scrubbing with hot water. Exudate or oily stain from dynamite 
must be removed by scrubbing with hot water, acetone, or other 
suitable solvents. 

(5) The 50-fuot firebreak must he Wept free from inflam rnable 
materials. Fire -fighting equipment such as water barrels and sand 
boxes must be kept full anil ready for use. 

(6) MagB2ines must be kept locked, except when opened for 
necessary operations or inspection- 

(7J When open, a magazine must be in the personal care of an 
officer or other responsible person other than the nearest sentry, 

(&) Keys must be under tht- supervision of the individual respon- 
sible for them. 

(9) When leaving the magazine, the person in charge of opera- 
tions must make sure that all doors and shutters are securely locked. 

( 10 ) A magazine placard, "Storage arid Cere of Explosives," O.Q. 
Form No. 599 1, must be posted in ev«ry magazine, positioned So that 
it will be conspicuous to all working personnel \nside. 

f. Repairs to magazines. Magazines will he repaired under 
direct supervision of a competent person who will decide whether or 
not the contents of the magazines are to be removed while repairs are 
made. Under normal conditions, roof#^ lightning rods, ventilators, 
doors,, etc., may be repaired, and minor repairs may be made to the 
interior of the magazine without removing the content*. This does 
noi apply to magazines containing bulk QxploBtv&s. When magazines 
are repaired, the general safety precautions set forth in this manual 
will be complied with. In addition, the following special regulations 
will be observed : 

(1) Work will be done by careful, experienced workmen, 

(2) The Boor in the vicinity of the work will be swept and any 
stains scrubbed with hot water, 

(3) No work requiring soldering, melting of asphalt, or use of a 
blowtorch will be done 3n a magazine containing explosives or ammu- 
nition, 

(4) No repairs will be made to the interior of a magazine con- 
taining bulk explosives until all explosives have been removed and the 
interior washed with water. 

(5) All persons should be searched for matches before being 
allowed to enter any magazine. 
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( 1 ) Every effort should be made to prevent a fire from reaching 
this class of material, which is especially hazardous. If a fire occurs 
in such e magazine when personnel are present, they should attempt 
to put the tire out with the equipment at hand, providing it has not 
Actually reached the material and there is a good chance of putting 
the fire out. Otherwise, they will evacuate the magazine and take 
cover. If fire breaks out in a magazine containing high explosive 
fire-fighting forces will not immediately approach the fire. Unless 
specific information ig available either from one who was present 
when the fire was discovered Of from intimate knowledge of the con- 
struction of the building and location of the explosives indicating that 
it is safe to approach the fire, fire-fighting forces will remain a thou- 
sand feet distant where up to 50,000 pounds of high explosives are 
involved, or proportionally greater distance up to 2,000 feet for 
100,000 pounds of high explosives, until explosions have occurred 
indicating the probable destruction of the explosives present. Fire- 
fighting forces and their equipment must not be exposed to unneces- 
sary risk where these materials are involved. Demolition or general 
purpose bombs, and antitank rmnea are liable to detonate en masse, 
and propelling charges may explode producing heat that may blister 
the paint on buildings 500 feet away. Bulk high explosives packed in 
boxes will usually burn quietly, but may detonate Black powder, 
photofJash bombs, smokeless powder in hulk^ and unpacked propelling 
charges, explode or flash So quickly that there is no time to do any- 
thing to save the magazine involved. In almost every instance, the 
efforts of fire fighters will be confined to preventing fire from spread- 
ing to adjacent buildings or magazines. 

160, GUARD PROTECTION. 

a, Magazines and areas in which there are explosives, and ammu- 
nition will be guarded adequately at all times. Magazine areas should 
be protected by non-climbable fences, entrances to which will be 
locked unless guards are stationed at them, Special precautions will 
be taken to guard areas which are not protected by a suitable fence 

h. Guards, and others in charge of explosives and ammunition, will 
be thoroughly instructed in the hazards due to fire and explosions and 
the safety precautions to be taken. They will be instructed that their 
most important duty is to protect explosives and ammunition against 
fire. Alarms will be given with the greatest possible speed so as to 
start action instantly, Serious fires and explosions have been avoided 
by prompt action of £r*-fighting forces. After giving the alarm, guards 
will exert every effort to hold the" fire under control until the fire- 
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(ti) All magazines should be carefully swept after repairs have 
been completed, alt tools should be removed after repairs have been 
complelGd. 

(7) The magazine will be inspected by compete in authority after 
repairs have been completed. 

172- QUANTITY JHSTAr«":ii CLASSES AND TAHLES, 

a* To reduce to a minimum the hazards and risks due to fire and 
explosion, these regulations prescribe: 

( 1) The distances which will be maintained between magazines at 
military establishments and public highways, public buildings, public 
railways, and inhabited buildings. 

(2) The distances that will be maintained between magazines, 

(3) The maximum quantity that will be permitted in any one 
magazine, 

b. These precautions not only protect persons and property in the 
territory adjacent to military establishments, but also reduce to a 
minimum the possibility of any explosion involving large masses of 
explosives and ammunition, and limit the quantity of military supplies 
thai may be lost in any one explosion. 

(1) In time of war, military requirements may make full com- 
pliance with safety regulations especially difficult. Since the purpose 
of the regulations to reduce to a minimum the losses of personnel 
and military stores, and to maintain the full utility of military estab- 
lishments, the compliance with explosives and ammunition regulations 
is considered highly important in war lime. 

{2) In time of peace, the quantity-dislanoe tables set forth below 
will be strictly complied with except when subject to reductions under 
special conditions as indicated below and in case of existing emplace- 
ment magazines at harbor-defense insinuations. Such harbor-defanse 
magazines nifty he used for ths storage of ammunition pertaining to 
the armament of the emplacement and not in exctutt of its war reserve 
allowance, Magazines of emplacements from which the armament 
has been removed or has become obsolete may be wised for the storage 
of any class of ammunition and explosives, provided the quantity- 
distance tables Hie complied with. 

(3) Buildings at military establishments where personnel are 
regularly located will be placed at inhabited-building distances from 
magazines except when the buildings are used for operations incident 
to the magazine <jrea, 
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The distances specified in these tables offer protection against 
structural dam&ge and most missiles. Occasional missiles which 
travel a mile or more are not considered because of their rarity t 
especially when I ho amount of material involv&d in one explosion is 
limited by keeping piles small and spacing them so as to limit the 
explosion to one pile. It will be noted that the distances specified in 
the tables are based riot on the total amount of explosives in the 
magazines, but upon the missile hazard and the amount that may be 
involved in one explosion, The specified distances may be changed 
under the following special conditions: 

(1) In storage of clasps 8 f 9, and 10 items, when a magazine is 
effectively barricaded or screened from other buildings, magazines, 
railway, and highway, the distances may l>e reduced one-half. Effec- 
tive screening can be obtained by utilizing natural features of the 
ground or by an artificial barricade at least 4 feet from the magazine, 
at least 3 feet thick at the top, at least hi§jh enough so that the straight 
line extended from the top of the side wall of the magazine to the top 
of the barricade will pass above any part of a building to be protected, 
and at least 12 feet above any public highway or public railway. 
Artificial barricades should consist of earth or sand fill, with not more 
than 15 percent of stones on ground, which should pass through 1-inch 
openings. 

(2) Magazines of standard earth-covered concrete-arch type 
(igloo type) and emplacement magazine, are considered barricaded 
on all sides except that of the entrance, which side may be barricaded 
if local conditions require, 

(3) Harbor defense emplacement magazines in a group, being 
separated from each other by substantial dividing walls, need not 
comply with the inter magazine distances, However, each magazine, 
as a unit; must comply with the table distances for inhabited building, 
public highway, and public railway. 

(4) Where the construction of the magazine is such as effectually 
to stop the missiles resulting from an explosion in another magazine, 
the distances between the two may be based upon the total explosives 
material in ammunition components in the latter magazine, considered 
as class 9 instead of the distance prescribed for the class stored. Such 
magazines are the standard earth-covered concrete-arch type (igloo 
type) and emplacement magazines. The quantity to be considered 
will be the total quantity to be stored in the magazine except where 
specific cases are excepted in slep (5), below. 

( 5 ) Special requirements for specifjc classes of ammuni- 
tion. When ammunition of Classes 6 and 7 are stored in igloo maga- 
zines in accordance with Ordnance drawings, the aisle width is not 
sufficient to preclude mass detonation. Therefore^ quantity-distance 



Pap. 172 TM ^1900 

Care, rfandJip&arai Preservation 




FJgura 156 — Method of Stacking Shell in Above-ground 
Mogazin* Storage 

requirements for Classes 6 and 7 when w> stored including the max- 
imum permitted in each magazine, shall be those prescribed for 
Classes 9 and 10. In above-ground storage magazines the c-uanttty- 
distance tables for ammunition and ammunition components of Classes 
6 and 7 are baked on the assumption that on initiation mass detona- 
tions will not occur, and that the detonation at any one instant will 
be limited to the amount contained in one stack and that the missile 
distance is the controlling consideration. Ammunition of Class 6 
stored in above-ground magazines shall be spaced in stacks contain- 
ing not over 5,000 pounds of explosives each, with stacks spaced at a 
minimum of 2 feet apart. Ammunition of Class 7 stored in above- 
ground magazines shall be placed in stacks containing not more than 
15,000 pounds of explosives each and spaced in accordance with Ord- 
nance Drawing 19-48-12. See figures 156, 157, and IS 8, If stacking 
requirements are not satisfied in the storage of Classes 6 and 7 mate- 
rial, it will be assumed that, on initiation, all ammunition in one 
magazine will detonate en masse and Chat the quantity-distance re- 
quirements, including the maximum permitted in each magazine, 
shall be those prescrihed for Classes 9 and lk 

d* Definition Terms used in the following tables ar* defined 
as follows; 

(1) Inhabited BIHLding, Any building of structure occupied 
in whole or in part as a habitation for human beings, where people 
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NOSE TO NOSE, OR BASE TO BASE, DISTANCES IN INCHES 



EXAMPLE SHOWN 1 M 107 H E SHELL FOR 155 -MM HOW. CONTAINS 15 J3 LBS. OF EXPLOSIVE PER SHELL. 
STORING 30 SHELL, 10 HIGH , OR 800 SHELLS tN ONE ROW IS EQUAL TO 800 X 15. 13, OR 12,104 LBS. OF 
EXPLOSIVE. FROM THE CHART, 1ZJ04 LBS IS EQUIVALENT TO A NOSE TO NOSE, OR BASE TO BASE , 
DISTANCE OF 40.5 INCHES. 

MOTE 1 THE DISTANCES BETWEEN PILES SHOWN BY THIS CHART ARE INTENDED TO LIMIT EXPLOSIONS 
TO ONE PILE. 

RA PD 89396 

Figure 158 — Quantity-Distance Chart for Above-ground Magazine 
Storage of Separaie-loading Pro/ectffes 
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are accustomed to assemble, both within and outside of Government 
establishments. However, buildings on Government establishments 
in which people are regularly engaged in operations which require 
the Location of such buildings in the magazine area, may be placed in 
accordance with intraplant or magazme-to-magazine distances. Land 
limits or boundaries of military reservations will be considered pos- 
sible sites of inhabited buildings. 

(2) Public railway Any steam> electric, or other railroad which 
carries passengers foT hire. 

(3) Public highway. Any street, alley, road, or navigable stream 
open to the use of the general public, 

(4) Navigable stream. A body of water capable of extensive 
navigation by tugs, barges, or larger vessels. 

(5) Np-arbst magazines. The nearest maga2ineg containing ex- 
plosives or ammunition. The amount of explosives or ammunition 
permitted tg be stored in a magazine can sometimes be increased if 
the nearest magazine* are filled with inert materials, thus greatly 
increasing the distances to the nearest magazine* containing explosives 
or ammunition 

(G) Maximum permitted. The largest amount of explosives or 
ammunition permitted to be stored in a magazine even if it is more 
isolated than the tables prescribe. It is imperative that the lose of 
military supplies be kept to an absolute minimum. 

(7) Structural damage. The serious weakening or displace- 
ment of foundations or brick or stone supporting walls or the breaking 
of wooden main supporting members in outside or inside walla. No 
readily reparable damage such as broken glass or loosened platter is 
considered structural damage. 

<*, Explosive content. The explosive content of ammunition or 
components is shown in the technical manuals for each caliber and 
type of gun, on ordnance drawings and in ORD 11 5NL* B ; if such 
information is not available, it should be requested from the Chief of 
Ordnance. The quantities shown in the following tables were com- 
puted as follows: 

(1) Smokeless powder. The quantities in pounds are the net 
weights of the powder in the boxes or in the propelling charges, 

(2) PyeotbchnicSw The quantities are based on the net weight 
of the illuminant or explosive composition. 

(3) SEPARATE-LOADING AND UNFIXED SHELL ANfi BOMBS. The 

quantities are computed by taking the net weight of explosive in the 
charge of one shell and multiplying by the number of shell or bombs 
Ln the magazine. 
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(4) Fixed ammunition. The quantity is the net weight of the 
high-explosive charge in the shell multiplied by the number of rounds, 
The smokeless powder propelling charge is so much less hazardous 
that it is not included in the computation for this class of ammunition. 

(5 ) "ROCKETS, The quantity to be considered for quantity-distance 
purposes is the weight of the high explosive in the head (shell) plus 
the weight of the propelling charge in the motor. If there is a detona- 
tion of the explosive in the head, the propelling charge may be ex- 
pected to detonate as well. For classification of rocket motors refer 
to subparagraph 1 (4), 

f. Ctauiaeft *>f explosives and ammunition. The grouping of 
explosives and ammunition into classes listed below does not imply 
that the items in a particular class are to be stored together but means 
merely that the hazards involved are similar for all items in the same 
clasfc, The items which may be stored together on one magazine are 
set forth in the Combination Storage Chart, paragraph 173< The 
maximum amount of explosives permitted in any location is the top 
limit for the distance specified. However, the quantity may be exces- 
sive for any particular case under conditions surrounding the individual 
operations. Therefore, it is mandatory that local limit* be established 
in amount no greater than those consistent with continuous and 
efficient operation. Operations and personnel will be so arranged 
consistent with continuous efficiency as to constitute the smallest 
personnel exposure to any one explosion hazard. When military 
explosives and ammunition are packed in accordance with the provi- 
sions of War Department drawings and specifications, they may be 
grouped, according to the degree of hazard involved, into the following 
classes: 

(1) Class 1. Stnall-arm ammunition including ejecepf HE 
$nd tiE-l round*; mecAan/csl rime tuzes without boosters; AT practice 
grenade; Engineer Corps combination, pull, pressure, #nd rete&se foin$ 
devices; thermit; miner's safety fuse; fu&B lighters Ml and M2, This 
class is principally a fire hazard, No quantity limit is placed on storage 
of materials in this class. 

(2) Class 2, Single-base multiperforaied smokeless powder oV 
web thickness greater than 0.019 inch; chemical ammunition contain- 
ing phosphorus ( except complete rounds); thermite and similar burn- 
ing compositions; illuminating, fare, or signal compositions which 
have been cc*i$ofid&ted in the final press operations so that no ex- 
plosive material is exposed; 60-mm and 81 -mm mortar iltanvrkating 
shell These materials may become unsafe under extreme conditions 
of moisture, high temperature, or age. They burn with intense heat, 
but usually do not form dangerous missiles or generate pressures 
which will cause serious structural damage to adjacent magazine*. 
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CLASS 2. QUANTITY-DISTANCE TABLE 
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(3 ) Class 3. All loaded fuses except toes containing HE loaded 
boosters; AT practice mine* containing & smoke charge; and artillery 
primer* These usually explode progressively, not more than a box 
or two at a time. Pressures which will cause structural damage to 
adjacent magazines usually are not generated. Missiles are small and 
light, and usually fall within 100 yards. 

CLASS 3. OUANTIIY-DISTANCE TABLE 
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(4) Class 4. W/ten packed accordance lffftfi ordnance cfraw- 
inga and specifications; Fixed and semifixed artillery ammunition in- 
eluding 20-mm HE-l (complete rounds), with all types erf projectiles 
excepf pentolite-loaded ahell; light mortar ammunition (Sl-mrn and 
smaller); grenades, including practice grenade Mfc 2; antipersonnel 
mine M2; blank ammunition /or carirto/i; rocket ammunition assem- 
bled in complete rounds, except those with HE -loaded heads but in- 
cluding 4-5-inch TNT-foaded rock&t T22, and rocket motors ( see foot- 
note'' 1 , Cta&sf 4 Quantity-Distance Table. Items in this class usually 
explode progressively, only a few boxes at a time, and many explo- 
sions of individual rounds are of low order. Pressures which will 
cause structural damage to adjacent: magazines usually are not gener- 
ated. Most missiles will fall within 200 yards* This class includes 
all fixed and semifixed chemical shell (complete rounds) for artillery 
except that quantity limitation does not apply. It also includes 76-mm 
and 3-inch illuminating projectile, complete rounds. Although 60-mm 
and 81 -mm mortar illuminating shell are Class 2 items, they may be 
stored with Class 4 items when necessary, 

(5) Class 5, Separate-loading shell, loaded with explosive D, 
and nil calibers of shell not assembled to or packed with cartridge 
cases. These usually explode h one shell at a time end* in nearly all 
cases, with low order, The missiles are limited as to number and 
ratine, and most of them fall within 400 yards. 

(G) Class 6. Fuzes containing HE-lottded boosters, adapter- 
boosters, packed separately in boxe*. These items usually explode 
progressively by stacks. Structural damage caused by the prepares 
is usually limited to adjacent magazines, Missiles are light and usu- 
ally fall within 200 ygrds. 
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CLASS 4 QUANTITY-DIS T ANCE TABLE 
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(7) Class 7, Separate-loading HE sh*U of aJf ca.fters, except 
sheV loaded with explosive Dr All in a marine may explode but 
the eiplosion may be limited to one pile by arranging the material 
in accordance with instructions for piling separate-loading sh^l given 
in paragraph 172 c (5). Structural damage usually re limited to 
adjacent buildings. Most missiles will fall within 500 yards. 
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(8) Cla$s & Primer pervimion element detonator^ primer- 
d&tonators tor bombs, detonating demerits, and hiasting caps, packed 
in accordance with ordnance drawings All the. contents of a maga- 
zine may explode at one time. However, a& the total amount of ex- 
plosives is) small and not closely confined, structural damage usually 
is limited to adjacent magazines. Light missile* of very limited range 
are formed 
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(9) Class 9. Bulk paining, initiating, and high explosive; flash- 
light powd&r; photofiash composition; demolition blocks: "ptimacord" 
dnionQting cord; spottitig charges: black powder; dynamite; Mk 3- 
&&ri*s offensive h&tid grenades; loo^e pyrotechnic materials before 
final consolidation, except th&rmate and other &low burning incendiary 
compounds (footnote-- C/sa$ 9 Quantity-Distance TaMeJ; EC blank 
fire powder containing less than 3d percent wafer; qtdckmatch; 
double-base smokeless powder, and oinglG-base smokeless powder with 
web thickness less than 0,019 inch. Explosives in this group include 
lead azide, mercury fulminate, PETN. pentolite, tetrytol, i?DX r Com- 
position Ai Composition B r Composition Composition Q Compo- 
sition C-2, torpex, and mixtures of magnesium and black powder. If 
more than 2 ? 500 pounds of lead azide, mercury fulminate, or PETN 
ate to be stored in a single magazine, special permission must be ob- 
tained from the office of the Chief of Ordnance. In a fire, bteck 
powder burns with explosive rapidity; hi^h explosives may burn or 
explode depending upon the material* quantity, and degree o/ confine- 
ment. 

(10) Class 10. Demolition, fragmentation, and photofiash 
bombs; bombs loaded with Comp. B and tritonal; bangalore torpedoes; 
torpedo warh&nds: HE antitank mines; antipersonnel mines M3; 
HE-loaded AT gr&mdes; HE 4.2-inch mortar shell; Livens HE shell 
bursters for chemical shell or bombs; auxiliary boewterx; HE mortar 
ammunition (larger than SJ-mmJ; HE rocket shell with or without 
motors assembled thereto, except 4,5-inch TNT -loaded rock&t T22 t 
and fixed and semifixed artillery ammunition containing pentolite f 
assembied an complete round* ( footnote \ Classes 9 and 10 Quantity- 
Distance Table), All the contents ot a magazine may explode at One 
time. If this happens, structural damage caused by the pressure 
genernted is nol likely to occur at the distance given in the table. 
Most missiles will fall well within ihe&e distances. When fragmenta- 
tion bombs are concerned, distanced specified ii\ Classes 9 and 10 
table will not be less than the distances as stated in the Class 4 Quan- 
tity-Distance Table, but may be one-half the distance as stated in the 
Class 4 table when stored in concrete igloo magazines, except from 
the door end, 

(11) Class 11. Chemical ammunition except complete rounds 
and that containing white phosphorus. Chemical shell, bombs, and 
grenades stored and issued by the Ordnance Department are not 
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CLASSES 9 AND 10. QUANTITY-DISTANCE TABLE 
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110 


100 


200 I 


300 




3in 


1 50 


120 


300 


•iyu 


040 


380 


144 


130 


400 


500 


ton 


430 


220 


140 


SCO : 


600 


b it rl 

Ovli 


4 -60 


2>10 


1 50 


th00 | 


700 


860 




260 


158 


70o j 


fiOO 


910 ' 


1 


2S0 


165 


SOU 


90Q j 


900 


590 


30Q 


170 


9U0 


1,000 


1 ,Uji u 


Gl 


3l0 


1&0 


1,000 


1,500 


1 1 2 


670 


330 


21G 


1,500 


2,000 


l j run 


720 j 


360 




2,000 


3,000 


V 


■7 on 


390 


2 60 


3,000 


4,000 


1,420 


A^n 

Oiu 


420 


28W 




5,000 


1,500 


n(\T\ 
y\j\i 


4 50 


300 


5,000 


ft, 000 


1,560 


940 


J.TA 


J uu 


6,000 


7,000 


1 ,1)1 V 




^ j*v 


SOfl 


7,000 


£ a Q"00 




1 000 

1 020 


inn 




S.000 


9,000 


l,7Vfj 


til n 


inn 


9,000 


10,000 


1,740 




ton 


300 


10,000 


15.000 


1,890 






mn 
Jvu 


15,000 


nn A nil 


2,040 


1 fin 
L |i LIU 


wu 


30O 


2 V/JOO 


25,000 




1*310 


05W 


JMU 


25,000 




3 320 


1 390 


640 


3 00 


30,<juu 




j 450 


1 470 


73^ 


300 


35,000 






I 540 


770 


sou 


40,000 


45,000 




l.tflO 


300 


300 


45.000 


50,000 


2,810 


1,680 


S40 


300 


50,000 


55,000 
6*1,000 


2,920 


1,750 


880 


400 


55,000 


3,030 


1,820 


410 


400 


60,000 


65,000 


3,130 


1,8*0 


940 


400 


65,000 


70,000 


3,220 


1,930 


970 


400 


70,QO0 


7S,00O 


3,31 a 


1,990 
1,040 


1,000 


400 


75,000 


S0.000 


1,020 


400 


SO ,000 


«5,fl00 


3,460 


2,oso 


1.040 


40O 


85,000 


90,000 


3,520 


2,120 


1,060 


400 


40,000 


95,000 


3,580 


2 r 150 


1<0B0 


400 


$5,000 


100,000 


J r G30 


2,1B0 


1,090 


400 


100,000 


125,000 


3,750 


2,250 


1,120 


300 


125,000 


150,000 


3,870 


2:^20 


1,150 


aoo 


150.000 


175,000 


3,980 


2,390 


1,190 


soo 


175,000 


200,000 


4,05)0 


2,450 


1,220 


800 


200,000 


225,000 


4.2Q0 


2,520 


1.260 


aoo 




asG.ooo* 


4,310 


2,590 


, t^oo 


1 aoo 



*F«* ■(Cfagti of Cbiic fttid ID pyrotvch^cft or pyrotttll^^ m«iteriBl«, th« t&t«l quantity utf 
lujHniOU* mstflrLal at tajy 004 SncBtian nho*Jd not «urevd 50,000 pcuAd» trwi mtul not e*cw4 
300,000 pouadi. 

1 F*>r itarate Jrt Bt»iul«rd i|loo iTi*i»iia«, prrtiflbwl JirtBncei m*y t» KaJvcd from l*doi 
«K«Apt the dk>MT **»id.. DiitBuC«« bn fibove-^rtrund RiAgatiaei may rbductd to AAd-tu-ti by uh 
barricad**, 

"Maximum pcrmitini At aoy ooc lnrtiUw. 

*[f rocbetc with noator* tMembtal to *HrJ3 not ftlUd with HitK axploalve ura itored va iWv«- 
■^uund cnaiuLmd, (lift cnaRiLslneA *hofcilil be s«|>*rHt«l from e*ch Ot^ar by Clau 4 djnMAC^i. 
TNT-IomImI fock«t« with loaded fnotcx* «Bd«¥ibL*cl to- ihell ar« d«isn«tad Clan 10 attmuni' 
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Pot. 172 



considered to be an explosive hazard, and no limit has been placed 
on chts type of ammunition as far as quantity-distance limits are 
concerned. However, storage must comply with the requirements of 
I paragraph 174 and th* Combination Storage Chart, paragraph 173. 

| (12) Cla$^ 12, Explosives such as ammonium nitrate DNT, 

and wot nitrocellulose, These materials are insensitive and can be 
detonated only by very strong initiation. When stored in an explo- 
sives area whert? there is a possibility that explosives may be projected 
into them, they will be stored in accordance with the regulations, for 
Class 9 explosives. When stored in an area of fire hazards only and 
separated by mhabited~building distances from areas containing ex* 
plosives or ammunition, these materials may be stored in accordance 
with the regulations for smokeless powder (see Class 2 Quantity- 
Distance Table), 

g> Quantity *I)L*tHm:e table for hflUule magazine This table 
applies to magazines so constructed that they axe covered by earth 
at least to the highest point reached by explosives stored within them, 
arid separated from each other by continuous ground in such manner 
that the level of the separating material does not fall below the line 
joining the highest points reached by explosives stored within adjacent 
magazines* 
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tiDii. Tti« m-kUdile distance in tfve tab]* S«-Jo--,' ihimld be □baijrvmd for nil r«i*ti with loaded 
reiolOTi attached ia iwdtd Of Unloaded shell whan *tO*"»d In above^rouod *n*tazidrx. 

LOCATION 1 ^^^^ MINIMUM MISSILE MSTANCfc 



Inhabited Buildiog M»xhiuiM flight range of rpcket of 4,310 feet, wtdefavtr ii Ifisl 

Public Kailwuy fr0*jj uf laarinuicn flijht txn%b ul rockrt at 2,590 f*«, which- 

ever ib L«im 

Public H^hvray 30% of nuxinuuni ftLtfn rajtfge of rucltfrt of 1^00 feet. wWcb- 
| »Vtff i f lew 

*For itoranc □! Axed utd **miftxad *ri;JlLirfy uxiLPUJU.t*Lon QQi|C«talfi| pentolito. Clap* S nttd 10 
^uaatity-dJiterMMl *ppl> wMfUl that dJiLaium J«o» tri*rt thpse applicable (d Clan 4 «jiurvuni- 
t*4ti arc not authorirtd. 



247 



Pot + 172 TW 9-1900 

Care, Ji&ttdSing i and Preservation 



h. Jntr»plam qiiamity-disliiHra table. 
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m. COMBINATION (MIXED) STORAGE 01 AMMUNITION 
AND EXPLOSIVES AT POSTS, CAMPS* AND STATIONS. 

a* Th« following table and chart show the art) munition and explo- 
sives which may be stored together at posts, cornpSj and stations. All 
items in a group may be stored together. Where an "X w appears at 
the intersection of a horizontal row and a vertical Column all items 
in the two groups may be stored together. Where an appears at 
the intersections of a horizontal row and a vertical column all items 
in those two groups may be stored together if the total explosives 
content of the items of the two groups stored together in one maga- 
zine or revetment does not exceed 1000 pounds* 

b. Mixed storage as permitted by this table And chart does not 
authorize violation of the quantity-distance tables for the storage of 
ammunition arid explosives at posts, camps, and stations. Where two 
or more quantity-distance* classes of ammunition and explosives are 
stored together irj a magazine or revetment the intermafcazine dis- 
tance and safety distances to inhabited buildings, public railways, and 
public highways shall be those specified for the most hazardous class 
of material stored therein* 

e + Group*. Ammunition and explosives are classified into groups 
as follows and shown in the Combination Storage Chart below; 

I. Cartridges fos small arms and other similar car- 
tridges except those witk EXPLOSIVE bullets: Included 
are ball, iracer, armor-piercing, incendiary, armor-piercing- 
incendiary, blank, frangible, gallery practice, guard, high- 
pressure test, and suhca liber cartridges, calibers .22 to .60 
inclu&ive; 20-mm cartridges, armor-piercing, ball> and prac- 
tice; shotgun cartridges; grenade propelling cartridges, trench 
and field mortars ignition cartridges, blank cartridges for 
miniature bombs, and cartridges for bomb cluster adapters, 
when stored separately from the complete rounds of which 
they are components; and cartridges packed with grenade- 
projection adapters, 

II, Military pyjsotecknics; Included are all types of aircraft 
and ground signals, flares, and lights. 

IIL Smoke ammunition except that loaded with WPj In- 
cluded are all fixed t semifixed, and separate-loading shell, 
mortar shell, grenades, rockets, bombs, smoke pots, and 
drums, and containers filled with HC. F& FM, and colored 
smoke mixtures. 

IV, Iwcendiasy ammunition: Included are bombs, grenades, 
and rockets. 
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V, WP ammunition: Included ere fixed, semifixed, and sepa- 
rate-loading shell, mortar shell, grenades, rockets, and bombs, 
loaded with white phosphoruSv 

VI. Chemical ammunition; Included are fixed, semifixed, and 
separate-leading shell, mortar shell, grenade^ rockets, and 
bombs, loaded with H. L r CG, PS, CNS, CNB r AC, CC, A-l, 
A*2, CK h E-l. P-l, CN> CN-DM, DM, NC, and CI chemical 
compositions. 

VIL SEPARATE-LOADING propelling charges and bulk propel- 
lent POWDERS: Included are propelling charges for calibers 
4,5-inch to lG-inch inclusive, bulk propellent powders of sll 
classes, mortar increments, and other propelling charge^ when 
packed separately from the complete rounds or complete 
charges of which they are a component. 

VI IL Fuzes, primes, boosters, and bursters: Included are 
adapters, adapter-boosters, fuzes (all types), primers, primer- 
detonators, detonators, blast hug caps, percussion caps,, de- 
structors, and bursters, 

IX. Fixed and semifixed ammunition, except smoke, incen- 
diaj?v, WP, and chemical: Included are high-eacploaive, 
high-explosive-^ntitank, shot, armor-piercing, practice, canis- 
ter, shrapnel, and illuminating ammunition for calibers 
37-mm to 120-mm; high-explosive, incendiary, and high 
explosive-incendiary 2Q-mm ammunition; all cartridges for 
40-mm and 5 7 -mm guns, and cartridges for small arms with 
explosive bullets, 

X, Mortar ammunition up to and including 81 mm (3- 
inch) akd hand and rifle grbnades except smoke, in- 
cendjary, WP, and chemical: Included are high-explosive, 
illuminating, and practice ammunition; antitank, offensive, 
fragmentation, and practice hand and rifle grenades; and 
grenade kits. 

XI. Rockets, except smoke, incendiary, WP, and chemical: 
Included are high-explosive, high^xplosive-antitank, illumi- 
nating, target, and practice rockets; motors and all loaded 
component* for rockets. 

XII, Land mines, fragmentation boubs (fuzed), and mortar 
shell I OS -mm and larger, except smoke, incendiary^ 
WP, and chemical; Included are antitank, antipersonnel, 
and practice mines (with fuzes); fragmentation bombs 
(fuxed); bomb clusters, high-explosive and practice; add high, 
explosive and practice mortar shell, 

XIIL Separate-loading projectiles, except WP, smoke and 
chemical: Included are high-explosive, armor-piercing, 
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deck-piercing, and illuminating shell, and shrapnel for cal- 
ibers 4.5-inch to 16-inch, inclusive. 

XIV. BCMliS^ DEJ>TH CHAHGJLS, AERIAL MINES AND AERIAL TOR- 
PEDOES EXCEPT SMOKE, INCENDIARY, WF, AND CHEMICAL: In- 
cluded are demolition, general purpose, armor-pi ercin& seiuu 
armor-piercing, high capacity, light case, and leaflet bombs; 
depth charges; aerial mine*; and aerial torpedoes, 

XV, Demolition matehials and bulk explosives - Included 
are bulk TNT, bulk explosive *D, n plastic explosives, demoli- 
tion blocks, nhrostarch, cratering explosives, bangalore tor- 
pedoes, shaped charges, snake charges, primacord and cor- 
deau detonani. 

XVL DVNAMrTE, ALL TYPES. 

XVI L Blank ammunition fo* cannon spotting charger 
SMOKE PUPF CHARGES, BULK BLACK POWPER: Included are 
all components loaded with black powder (except fuzes) 
packed separately from the complete rounds of which they 
are components; and all fireworks including simulated gre- 
nades> dago bombs, firecrackers, etc. 

XVI II. PHOTOMASK BOMBS AND PHOtOFLASH POWDER, 

174, STORAGE OF SPECIFIC TYPES. 

a. Black powtler. Black powder in bulk, saluting, practice-bomb, 
and smoke-puff charges should be stored in dry and, if practicable* 
bulletproof magazines. Black powder will never be handled or stored 
in a barracks, general supply room, inhabited building, or any build- 
ing heated by stoves or open fires. In a magazine containing black 
powder, explosives-operations safety (nonsparkittg) shoea will be 
worn, and no work will be done other than that involved in the actual 
storage and removal of the powder horn the containers and the re- 
moval of spilled grains. The floor of the building in which such 
operations as repacking of black powder is performed should be cov- 
ered with a tarpaulin or canvas. Black powder does not deteriorate 
in storage if kept dry. Containers of saluting, practice, and smoke- 
puff charges are stored with tops up. Containers of black powder 
should be carefully examined at the time of receipt for weak spots 
and holes, with special attention to examination for small holes, such 
as nail punctures, which are not immediately evident. Damaged con- 
tainers are not repaired; their contents are transferred to serviceable 
drums. Condensed moisture may rust the container or corrode the 
cap. When containers are painted, caps replaced, or contents trans- 
ferred, the following conditions must prevail; 

(1) Tha work will be done at least 100 feet from any magazine 
containing explosives ^cr ammunition. 
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(2) If any powder is spilled, work will stop until the spillage is 
carefully taken up and Ou* spot washed with water. The powder 
taken up will be destroyed by dumping in water, 

(3) If tooJs are required to open a, container, only safety tools 
will be used, and the operator will be protected by a barricade and 
the work will be done in strict compliance with instructions issued for 
this purpose by the Chief of Ordnance. 

(4) The quantity of powder in the vicinity of operations will be 
kept to a minimum. 

(5) Special care will be observed to see that all information 
marked on the original container is reproduced when repainting the 
old container or transferring the contents to a new container. 

(6) Empty black powder containers will be thoroughly washed 
out with water. 

k High explosive* — TNT, rxplvaive D, U'lryL, tritan hWksU 

These are stable in storage and require only protection from moisture 
and, if practicable, from rifle bullets. They are stored in wax paper- 
Jined wooden boxes. In handling loose explosives of this class, ex- 
plod ves-operationa safety (nonspa rising) shoes should be worn. Non- 
sparking tools should be used in opening boxes. Broken containers 
may be repaired or contents transferred only at a distance of 100 
feet from a magazine containing explosives or ammunition. 

e. Dynamite. Dynamite is sensitive to heat find shock, It should 
be stored in fireproof, bulletproof magazines. Nonsparking tools will 
he used in opening cases. Empty containers that have been used for 
dynamite will be destroyed by burning. Oily stains of nitroglycerin 
will be scrubbed up with a solution consisting of M gallon of water, 
gallon of wood alcohol, and 2 pounds of sodium sulfite or potas- 
sium sulfite. Store cases of dynamite initially right side Up> so car- 
tridges will fie flat However, in order to eliminate the possibility of 
exudation of nitroglycerin from the cartridges, it will be necessary to 
turn the cases, based on average storage temperatures, in accordance 
with the following: 

AvtragE Srarpgo T»m|>*fbturv Interval Btfwm Turnlngi 

Below 30° F Do not turn 

30 to 60 c F . Six weeks 

60 to 75 F One month 

Over 75 y F Two weeks 

The first turning will re&uU in the cases being bottom side up, with 
the cartridges still in a horizontal position. Frozen dynamite will not 
be turned. Where definite knowledge as to the composition of the 
dynamite is available, straight ammonium nitrate dynamites need not 
be turned, 
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il. Bulk snirtkekB.fr powder and *epairnte-lotf<iing propel) i tig 

(1) These should be stored insofar as practicable in magazines 
which are well-ventilated and dry. Since smokeless powder is princi- 
pally a fire hazard, a well-ventilated frame structure covered with 
corrugated sheet asbestos and built on well-drained ground may be 
used. Such buildLnga are often more easily kept dry than fireproof 
magazines. Bulk smokeless powder is packed in all steel or in metal- 
lined wooden boxes, which are stored on their sides with dunnage 
enough to insure free circulation of air through all parts of the pile. 

(2) The method of storing propelling charges in fiber or metal 
containers and bulk powder in boxes is shown on ordnance drawings. 
When container*? of charges 10 inches in caliber slid over are stored 
on their sides, provision must be made to prevent the weight of the 
upper layers crushing the containers in the lower, 

(3) Boxes, crates, bundles, and Containers should be stored so 
that the covers can be readily inspected or removed and so that the 
cent miners may be airtested in storage. 

(4) Magazines* in which smokeless powder is stored should be 
equipped with a maximum -minim um thermometer which should be 
road daily or as often as necessary. If the temperature exceeds 
JOO"" F for 24 hours or S5 p F for 72 hours, the magazine should be 
cooled by wetting down the exterior with water or by opening the 
doors and ventilators at night and closing them in the morning. If 
this fails to reduce the temperature, the Commanding Officer will 
decide whether the stores are to be removed to another magazine. 
When magazines arc cooled by such ventilation at night, effective 
measures will be taken to protect against fire atid to close the doors 
in case of rain, 

(5) Smokeless powder, in bulk or in separate-loading charges, is 
always packed in airtight containers. Jt is important that such con- 
tainers remain airtight until the powder is used When a shipment 
is received, every container is given a visual inspection to see that it 
is not damaged wu\ that thy cover is in good condition and tight. 

(6) Metal containers for propelling charges are fitted with a test 
hole an J plug in the cover so that they can be tested for airtightness 
after the containers have been opened and closed. Every container 
in which a propelling charge is .stored will bn airtested when received 
and whenever it is subject to h«f idling thai might cause it to leak. 
The testing should be done with a testing set similar to the cartridge- 
storage-case testing set Ml, 24-12-2. However, a motor-driven air 
compressor will not be taken into a magazine in which explosives or 
ammunition are stored. If th« comprHyfcor is driven by a gasoline 
motor, the motor should be placed no closer than 75 foct to the 
magazine or any explosive material. A pressure of 3 to S pounds is 
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used arid >f no drop ifi pressure is observed in one minute it may be 
assumed the tase is not leaking. 

(7) The normal odor in a smokeless powder magazine is a faint 
odor of alcohol -ether. If tht^ odor is strong, it probably indicates a 
leaky container. Every leaking container will be repaired or the 
contents transferred to an airtight container. If the contents of any 
container show evidence of dampness or moisture, it should b£ segre- 
gated and reported to the Service Command or department ordnance 
officer, Leaks due to covers or gaskeis may be repaired without 
removing the charge from the container or the container from the 
magazine, provided Care is taken to guard against sparks. Kepair of 
lenks in other parts of the container will be undertaken only after 
the removal of the charge from the container and th* container from 
the magazine, 

(8) Personnel engaged in air testing must become familiar with 
the odor and appearance of decomposing powder. They should ex- 
amine each container opened for air test for the characteristic odor. 
One of the first evidences of dangerous deterioration i?> the presence of 
the acid odor of nitrous fumes in place of the normal Jy present odor 
of alcohol-ether. The odor of decomposing powder is *jo character- 
istic that it should not be mistaken. 

(9) Fiber containers of separate- loading propelling charges are 
nor usually opened unless they are damaged; then the charge is 
transferred to a serviceable metal container. Fiber containers are 
not repaired. 

( 10) Metal containers may rust. They may be repainted but 
must be removed from the magazine to do w. Care must be taken 
to reproduce faithfully the original markings whenever containers arc 
repainted or changed. 

(11) Some fine-grain smokeless powders are almost as sensitive 
as black powder and equnl precautions should be observed. The 
principal safely measure in regard to smokeless powder, however, is 
the careful watch for deterioration. 

r. SmalL-arnirt ammunition- 

( 1 ) Small-arms ammunition may bo stored in any magazine or 
warehouse which offers good protection against the weather. When 
magazine space is limited, it may be stored in a general warehouse 
by partitioning or screening off a section for its exclusive use. This 
refers to sm all -arms ammunition only and not to other types with 
which it may be stored in a magazine. Good protection against 
moisture and high temperature should be provided. Free ventilation 
of all parts of the pile should he insured, dunnage being used where 
necessary. Skylights and windows near pile" should be shaded so that 
ammunition will not bu exposed in direct sunlight. Care should be 
taken to avoid piling ammunition n«ar steam pipes. Small-nrms am- 
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munition packed in boxes fitted with airtight metal liners should not 
have these liners opened until the ammunition is obot.il to be used. 
When only a part of a box is used the remaining ammunition in the 
box should be protected against unauthorized handling and use by- 
firmly fastening the cover in place. Serviceable ammunition turned 
in by troops should not be stored in opiMi boxes.. It should be re- 
packed for storing and reissued at the first opportunity, provided it 
can be identified by lot number. If it cannot be illumined by lot, it 
automatically becomes grada 3 with certain exceptions and should 
be disposed of in accordance with di regions in WD SB 4, 

(2) Tracer find shotgun ammunition should always he stored 
under the best cover available, preferably in y building providing 
proration against dampness and having adequate ventilation, 

1, Fiviil and Mi'iniJixi'd ;mi inumiii>n r gsrriiHilr** ant i personnel 
niiiu-H.. mul mortar nhell, 

(1) These may be storftd in any mapQ3ine with good protection 
from the weather but preferably in fireproof or fire-resistant maga- 
zine*; )o reduce to a minimum the danger of fire or explosion- Moat 
of the standard boxes and bundles in which this type of ammunition 
is; packed are provided with cleats and those that are not may be 
piled with dunnuge to insure: free circulation of air. Except small- 
arms ammunition, rtxed ammunition is usually packed in individual 
fiber containers which are then packed in bundles of three containers. 
If xhu ammunition is not removed from these sealed containers until 
it is used, it should remain in good condition. Serviceable rounds 
which have been removed from thoir containers, such as those turned 
in by troops h should be placed in containers which should then be 
aealed with friction tape and shellac before they are again placed in 
borage, This procedure will protect the round Against deterioration 
and the primer against accidental blows. 

(2) Assembly of fuzes U> unfuzed Hems is forbidden within 100 
feet of a magazine containing explosives or ammunition, 

(3) It is sound policy to mix quantities of different sLzes and 
typed in each of several magazines rather than to store only one kind 
in each magazine. For sample, tb^re may be on hand a sufficient 
quantity of 75-mm high-explosive rounds to fill one magazine and 
enough 75-mm armor-piercing rounds for another, Rather than store 
all high-eaplo&ive rounds in one magazine and all armor-piercing 
rounds in another, it is letter storage practice to store half of each 
type in each magr-mne. Thus, in case of accident to one magasine, 
there is still a suppjy of both types of ammunition on hand. 

*£. Se|p:iratr-loa<ling shell, 

(1) Separate-loading and unfixed shell should be stored in fire- 
proof magazines Containing a minimum of inflammable materials. 
Iron or steel dunnage* i£ preferred to wood and it should be connected 
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by e leCtncAl conductors ami grounded. If h i* necessary (o uae wood 
for dunnage, the amount should be kept to an absolute minimum. 
Unfuzed shell should be fitted with an iron or steel fuze hole plug. 
It it is necessary to roll fuz^d shell, it should be done carefully and 
slowly in order to avoid thy risk of arming the fuze. 

(2) In order to confine an explosion to one stack of shell in 
ahoye-gi'ound magazine storage, the following precautions will be 
observed : 

(a) Shall should be? stored in single stacks: nose to nose and 
base to base (fig. 156). Shell up to j*nd including 10 inches in 
diameter shou]d be stacked in accordance with figure 156, and dis- 
tances specified should be maintained if the shell are loaded %'ith 
TNT of amatol, If the* shell are loaded with explosive D, the dis- 
tance need be only large enough to permit inspection of the shell and 
of the fuze cavities. 

L In igloo-type magazines, shell stored in double stacks, base- 
to-base in contact, with an inspection aisle between noses (fig. 125,1), 

(b) The nose-to-nose and base-to-base distances between rows 
should be equal, 

(c) The noae-to-nose distances for each caliber shell (fig. 158 and 
ordnance drawings) should be strictly observed and the number of 
shell in each stack should be kept at a minimum consistent with the 
storage space available, 

(3) Shell over 10 inches in diameter may be stored on their 
sides or on their bases. When stored on their bases, there should be 
a 1-inch board between the shell and the floor to protect the shell 
from moisture; shell loaded with explosive D may be stored in inti- 
mate contact but shell loaded with TNT should be separated by a 
distance equal to the caliber of the shell. 

(4) The rotating bands on all projectiles should be carefully 
protected by groin mets or some other effective means. Dents or cuts 
in the band may cause the shell to function improperly in the gun. 

Ji* Bunibfl. OP and SAP homhs have comparatively thin walls 
find are one of the most hazardous types of ammunition to store be- 
cause of their tendency to detonate in mass if a fire occurs in. or & 
heated fragment be projected into, the magazine in which ihey arc 
stored. Safety can be obtained only by reducing the possibility of 
fite to the absolute minimum. Bombs should be stored in a fireproof 
magazine with iron or &too\ dunnage. If wood must be used for 
dunnage the amount should be kept to a minimum. Steel dunnage 
should be connected by electrical connectors and grounded A ground 
system separate from the lightning protective system of the magazine 
should be provided. Bombs not intended for immediate shipment 
should be stored as above. Fuzes or primer-detonators should be 



257 



Par. 174 TM M900 

Care, Handling, a.t?d Preservation 



stored in a separate magazine, AH bombs should be stacked so that 
the fuze cavity can be easily inspected. Fragmentation bombs are 
stored in the same manner as GP and SAP bombs. 

i. Fuze*, primers, primerHlrUunalors diHmiatfHH, and hosiers. 

These components art! usually packed in hermetically sealed con- 
tainers and boxe*. Care should be laken in packing to see that they 
are properly supported in racks or trays and protected against shock 
or rough handling Even when properly packed, this class of com- 
ponents should be handled with great care. Partly fiJled boxes should 
be kept securely closed. Marines for the storage of fuses should 
be snail to limit the loss of thii type of material, and the quantity 
of fuzes, primers, etc. stored in any one magazine should be kept to 
a minimum, consistent with thy storage space available. Storage of 
all on hand of any one type in a single magazine is to be avoided if 
possible. 

j, l^yrolri'hiik'^ Pyrotechnics require protection against mois- 
ture, dampness, and high temperature, Dry. well- ventilated maga- 
zines of approved fire-re* ardant construction shall be used for storage. 
Maximum and minimum thermometers will be placed in representa- 
tive magazines in which pyrotechnics are stored. In general, the 
magazines should not be provided with heat. Except those used 
solely for storage of Cl*ss 1 material or finished boxed pyrotechnic 
ammunition, magazines should not be provided with interior illumina- 
tion other than through use of portable safety battery lamps. Pyro- 
technic material that Is as been wet is hazardous to store, consequently 
any boxes that show signs of dampness will be opened and if the 
pyrotechnic material is wet. it should be destroyed (chap. 4). Pyro- 
technics should be handled with care evt-n when properly packed 
Certain kinds of this material deteriorate with age and have an 
expiration date on the containers. Care should be taken to observe 
the direction fur disposal of this material at the time indicated, 

k> Chemical uimmmiium. 

(1) Chemical ammunition should not be stored with other classes, 
principally because of the difficulty and danger encountered in fight- 
ing a fue involving chemical materials, All munitions containing 
chemical agents are stored in such a jnanner that each item is acces- 
sible for inspection and may be easily removed from storage in case 
it should develop a leak. This type of ammunition must be inspected 
for leaks, once a mouth. Any leaking container should be removed 
downwind to await disposal. 

(2) Whenever a magazine containing chemical ammunition is 
opened, a responsible officer or foreman should be present to detect 
the odor of escaping gas. It such an odor is present^ all persons 
entering the magaaine will wear the protective devices proper for 
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the group, all windows and doors of the magazine will be opened, 
and the leaking container sought ont and removed, 

{3 ) Each type of chemical ammunition is preferably stored alone, 
but may be stored with other chemicals within the same storage 
group. The special equipment, as listed for each group of chemical 
agents, should be available in the vicinity, but not in the magazine. 
The chemical agents ar£ grouped as follows; 

(a ) Group j4; persistent blister casualty gases, L r ED } and PS. 
Magazines for ibis group should have surface-hardened concrete 
floors. Special equipment should include gas mask, protective suit, 
boots, and gloves for each office 1 , man. or fireman whose duties re- 
quire his presence in the magazine; chloride of Hme; kerosene and 
flannel cloths; sodium bicarbonate; boric acid: soap; and ample wash- 
ing facilities. 

(h) Group 8: harassing antf nonper^tent casualty gaxes and 
smoke- producing cliemical munitions, except WP. Magazines should 
have surface- hardened concrete floors ami free ventilation, Special 
equipment should include gas masks, gloves, saturated solution of 
sodium sulfite, saturated alcoholic solution of sodium hydroxide, Ut- 
ters, and wool hlnnkets. Masks wl*I be carried at all times by per- 
sonnel in the magazine. 

( c) Group C: spontaneously inflammable munition, phoxphorus 
(WP). This type magazine should have concrete floors with elevated 
sills to permit flooding. Special equipment include^ tubs or barrels 
filled with water and large enough to contain the largest component 
stored. In addition, there should be available rubber gloves and 
boots, sponges, pails, and copper sulfate solution, Where temperature 
cannot be ami rolled in stooge, special care must by taken in the 
storing yf shell containing white phosphorus. White phosphorus will 
melt at temperatures above 105 ' F. Upon cooling and solidification 
of the white phosphorus, a void is formed in the top of the shell 
filler (in the base if the she]l is stored nose down; on the side, if 
stored on the sid«) adversely arTecting ballistics upon use. Where 
temperature cannot be maintained below the malting point, storage 
should be arranged so that the ammunition is stored on Us base, even 
if this requires rearranging rounds within their pecking- Where this 
is impracticable, the am munition should bu stored on its side. 

(d) Grovp D: incendiary and tcadrfy inflammable substances, 
TH, FS t HC, CIV, CN-DM fcunades. No water is to be used in this 
magazine. No special precautions are necessary except to keep water 
and fire away, and to remove leaking containers to prevent an ac- 
cumulation of loose material in the magazine. 

(4) Munitions from two or more groups will not be stored to- 
gether without the specific approval of tho Chief of Ordnance. 
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1, Rock els. 

(1) Rockets should be stored in a dry, cool place, and never in 
the direct rays of the sun. They should not be stored where tempera- 
tures exceed 120 c F unless otherwise specified on the packing con- 
tamer, Rocket ammunition which is stored with motor assembled to 
the shell should be given special attention for safety, Rough handling 
must be avoided as the missile range of rockets greatly extends 
danger area in event of accident over that of ordinary fixed ammuni- 
tion, Starve should be with nose down when possible, or if not 
possibly, "with all rockets in a smgle magazine pointed in the same 
direction. In above-ground magp2mes f the direction selected for 
positioning rockets should offer the West damage to personnel and 
property in case of accident a I ignition; in igloos, rockets shall net 
point toward door ends, Storage in above-ground magazines should 
be avoided whenever practicable. 

(2) Since rocket propelling charges are ignited by electrical 
means, care must be taken to protect rockets from being ignited by 
stray electrical currents such as might arise from contact with exten- 
sion cords, lights, or electrical tools. This hazard exists chiefly in 
loading and assembly operations. However, rocket ammunition 
packed for shipment is" not any more susceptible than other types of 
ammunition nor is it susceptible to ignition by external sparks such 
as those which might be struck from steel wheels and rails. 

(3) Rockets should be stored alone whenever possible. How- 
ever, when combined storage is necessary, chemical-loaded rockets 
with or without motors may be stored vith similar chemical ammu- 
nition, Practice or inert-loaded rockets with motors may be stored 
with fixed and semifixed shell and shrapnel. Rocket motors not 
assembled to the head may be stored with blank ammunition for 
cannon or with rockets to which they belong 

in. lnerl maleriuU. Inert materials or empty components of 
ammunition such as driU cartridges. tai'get-pracUce projectiles, or 
empty shell should be stored in buildings v^hich afford good protec- 
tion against moisture and dampness. Dummy or inert Ammunition 
should not be stored in magazines with live or practice ammunition 
if other storage space is available. If it is necessary to store such 
items with live or practice ammunition, it will be segregated end 
identified clearly. They should be cleaned, repainted, and slushed 
when necessary and should not be allowed to deteriorate, Shell 
should be carefully stored to guard against damage to the rotating 
hand, 
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Section III 

STORAGE AT SUPPLY POINTS AND DUMPS 

175. SUPPLY POINTS AND niSTRIBDHNft POINTS- 

a* Genera J. The details concerning ammunition supply points, 
as discussed in this section, are primarily applicable to those installa- 
tions in the Zone of the Interior and at posts, Camps, and stations* 
A complete discussion of the subject for application to the Theater of 
Operations (the communication xone and the combat zone) is con- 
tained in ordnance Field Manuals. 

Ik locution* Supply points and distributing points should be 
located in the best available network of roads and near ft railroad, 

i\ Ld)n>ut. In planning the Jay-out of supply points and dis- 
tributing points* consideration should t>a given to the following: 

(1) Amounts and kinds required. It is desirable that e field 
unit supply train be abJe to take on its complete Joad from stacks in 
a straight line or in a single area without having to enter and congest 
another area of the supply point. 

(2) Ease OF access. They should be on good roads near, but 
not on, main highways. Conspicuous signs should be posted on roads> 
leading in, and military police should be notified of name* and loca- 
tions of dumps within their areas. 

(3) Traffic control. Roeda should preferably be laid out in 
complete loops instead of vum-arounds. This has an additional ad- 
ventage in that it provides access to piles from cither of two direc- 
tions. One-way traffic should be established. 

(4) Segregation by lots. As a general rule, ammunition should 
be piled so the lot numbers are easily inspected. Quantities issued 
to a single unit should be r if practicable, all of one lot, 

i\. Firt*. proLci-thm, 

( 1 ) The principal hazard* in the storage of ammunition in the 
field is fire, which may be spread by hot missiles resulting from ex- 
plosions in one stack igniting packing material of nearby stacks, or 
by travel of the fire through grass, weeds, dry woods, etc. Effort 
should be made, therefore, to provide protective covering for stacks, 
such as concrete or metal shelters. Firebreaks should be cleared by 
burning out brush or by turning the soil ovor, unless the undergrowth 
is essential for camouflage, 

(2) The commanding officer will appoint a fire marshal who will 
be responsible for rigid enforcement of fi re-preventive measures. The 
fire marshal will prepare rules covering all local conditions and 
special fire risks. He will exercise strict fire discipline within depot 
or dump. 
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(3 ) Fire extinguishers, water barrels, sand boxes. and other fire- 
fighting equipment should be provided. A supply of ropes and hooks 
should be kept on hand to tear down piles of boxes should they catch 
fire. Spontaneous combustion due to presence of greasy rags or oily 
waste should be guarded against The direct rays of the sun on 
am munition, especially that containing smokeless powder, is likely 
to cause spontaneous combustion, 

176, STORAGE OF AMMUNITION AND EXPLOSIVES. 

a. Classes When establishing dumps, the following classes of 
ammunition are considered: 

Antitank mines? 

Bombs (containing explosive D) 
Bombs, fragmentation 

Bombs, torpedoes, and aerial mines (not containing explosive D) 

Boxed artillery ammunition 

Chemical ammunition 

Fuzes, primers, detonators 

Grenades 

Mortar shell 

Propellent charges 

Pyrotechnics 

Separate-loading shell 

Small-arms ammunition 

i>, <>uantLly and dial mice. These classes should not be stored 
together. Whenever practicable, the distance between stacks; and 
classes shoulrt be in accordance with paragraph 172. 

C. PrvfjiuiioUA. 

(1) Ammunition and components should be stored So that the 
neighboring piles will not be detonated by the explosion of one pile 
add so that not all uf one type of component or complete round will 
be lost in any one explosion. There should be at least two piles of 
every type of ammunition or component stored. It is particularly 
important that fuzes, primers, detonators, etc., should be distributed 
as widely a* storage facilities permit 

(2) Ammunition piled in the open should be raised off the ground 
at least 6 inches and protected from rain and direct sun by paulins. 
If drainage is not good, ditches should he <lug around piles. All piles, 
indoor and outdoor, should be made with liberal use of dunnage and 
away from contact with walls, barricades, etc., to insure free circula- 
tion of air. Where tarpaulins are used, adequate provision should be 
made for ventilation. The top of the tarpaulin should not rest on 
the top of the stack or in contact with boxes but should be raised 
from the stack at least 6 inches. 
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(3) During the time ammunition is in dumps, advantage should 
be taken of every opport unity to place each round in good condition 
for tiring. Lost fuze hole plugs should bo replaced, burs in threads 
and rotating banas removed, and any <ithm defect that might affect 
the serviceability of ammunition should be corrected. However, the 
work should be done at a safe distance from the piles, 

(4) A!l ammunition should be stored out of the direct rays of 
the sun. 

tl. Uiemir-nl u minimi Lion* Chemical ammunition should always 
be stored away from other munitions, and gas shell should always be 
stored on their bases. The following additional precautions should 
be taken m storing And handling this type: 

(1) Shell should he stored so that a leaky container can be re- 
moved immediately upon detection. 

(2) Every man working near gas shell should be equipped with 

a gas mask, 

f'3) Tubes of oxygen and first-tod equipment should be placed 
in conspicuous places in charge of a chemical noncommissioned of- 
ficer. 

(4) Should an accident occur and a worker be overcome, first-aid 
remedy will he applied and a doctor called* 

(5) Any type of ammunition exposed to gas must be cleaned 
with an oily cloth at once. 

(6) Conspicuous wind vanes should be set up in places where pas 
shell are handled. 

(7) Munitions containing phosphorus should always be stored 
alone and water-filled tubs kept available. Phosphorus ignites spon- 
taneously when exposed to atr, and submerging in water will extin- 
guish the fire only as long as the material is kept submerged, Leaky 
phosphorus shell must be kepi untfer water until they can be de- 
stroyed. 

(S) Pyrotechnics,, incendiaries, and HC r CN-DM : and CN gre- 
nades should be kept dry. 

(9) Futt use of dunnage should be made in storing chemical am- 
munition. 

Section IV 
PACKING AND MARKING 

i77 + <;ejnkfal. 

a. Purpose oT packing. 

(1) In order J hat ammunition may reach the firing line in a 
serviceable condition, it is essential that each unit of issue be suitably 
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packed to withstand handling, storage. And transportation, Once a 
unit of ammunition has been removed from its approved container, 
there is no assurance of its continued serviceability, Therefore, neces- 
sary precautions should be taken in its further handling and storagt. 

(2) Wh<*n a waterproof container is opened^ the contents are 
immediately subject to the effects of moisture which is the agent 
most active in causing the deterioration of ammunition. If immedi- 
ate use of the ammunition is not contemplated, the container should 
be effectively reseated. 

J>< Marking. 

(1) Marking includes painting stenciling, and stamping of con- 
tainers and of the ammunition itself (par. 7). 

(2 ) Explosives and other hazardous articles offered for shipment 
on a common carrier will be marked to comply with Interstate Com- 
merce Commission regulations. These markings, include the ICC 
shipping name and dangerous commodity designation. In addition, 
on LCL shipment^ certain labels are required to indicate the nature 
of the contents. 

(3) Explosives and ammunition will be marked in accordance 
with Army Regulation, specifications, nnd drawings. Standard and 
special markings are listed in U- S. Army Specification No. 100-2E 
and are; further described and explained in Technical Manuals and in 
other sections of thi« manual. Markings furnish essential informa- 
tion, permitting proper handling, storage, and mue of the round or 
component. 

(4) New painting or remarking of ammunition and components 
should be a facsimile of that on the original container or ammunition 
unless thfe Chief of Ordnance issue* specific .instructions to the con- 
trary. Explosives and ammunition obtained from salvage operations, 
or materiel whose identification has been loat h should be marked 
clearly to show the nature of the goods and, if offered for shipment, 
to comply with Interstate Commerce Commis&ion regulations. 

178. pa<:kim;s. 

a, Deuign ami ttuiiHlrurtiotu The design and construction t>f 
packings depend upon the hazard involved, the facilities for storage 
end transportation, and the protection required for the item packed. 

b, Type*. Wooden boxes and crates are used more often than 
other types, The trend in design is toward the use of standard 1-inch, 
or heavier, lumber. However, veneer boxes with reinforcing cleats 
and encircling wire have been adopted as standard U\ several in- 
stances. Wire-bound boxes cannot be reused as often at> the heavier 
wooden boxes, but their low cost is an important factor, particularly 
when reuse of the box is not warranted. Cylindrical, watertight. 
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metal containers, holding, one or more rounds or propelling charges* 
are used for packing ammunition intended for tropical climates. Trie 
ammunition may or may not be pocked in fiber containers before 
insertion in the metal container. Sonic separate-loading propelling 
charges are packed in a waterproof bag and then placed in a fiber 
container. Four general types of packing — boK.es, crates, metal con- 
tainers, and fiber containers — are described below. 

( 1 } Boxes. 

(a) End opemng. One removable end. permitting boxes to be 
stacked on their sides and opened without removal from the stacked 
pile. 

(h) Chert typv or hinged top. Permits repeated use and easy 
access to the contents. Most recent types have a toggJe-type fastener- 

(iz) Bolt find wingnut Bolts and wingnuts hold down the top 
cover. These boxes are used for Email-arms cartridges, 

(d) M&taL Used for small-arms cartridge packings and for stor- 
ing 40-mm ammunition. These sheet-steel containers are sealed by 
rubber gaskets under the cover. 

(2) Crates. Used for bombs, projectiles, components, and metal 
powder containers to give added strength and protection, and where 
packing in a cloyed box is not necessary. For some types of bombs, 
only steel crates are used in shipmeni. Other crates are wooden, 
soma of which may be wire-bound. 

(3) MitTAL CONTAINERS, 

(a) Cartridge-storage cases are cylindrical, moistureproof Steel 
containers, for packing separate-loading propelling charges. A test 
hole is provided in the cover for air-pressure testing. 

(b) AfeiaJ containers are used for packing single rounds of artil- 
lery ammunition, either be re or in fiber container, Eight 60-mrn, of 
four or one 8l-mm, rounds are also packed in metal containers. These 
metal containers are provided as standard for those theaters where 
waterproofing is essential. The single-round metal containers are 
cylindrical steel tubes with a detachable screw-type cover. The steel 
cover is provided with a rubber gasket and is clamped tight to the 
container by means of a spider, screw, and pressure plate. Cork and 
felt pads are furnished to provide a snug fit for the round or fiber 
container in which the round ia packed. Some metal containers are 
provided with test holes toi air-pressure testing, 

(4) Fiber containers. A slip-cover fiber container of the mail- 
in g-tube type is used for the packing of complete rounds, separate- 
loading propelling charges for artillery weapons, hand grenades, as- 
semblies of boosters and fuzes, fuzes, and mortar ammunition. These 
fiber containers were formerly shipped in bundles of three, held to- 
gether by two clover-leaf-shaped, metal, end covers. Fiber containers 
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with complete rounds (57-mm through lOS-mm) may be packed two 
or iocir per wooden box, in crated clover-leaf 3-round bundles, or in 
single-round metal containers, Fiber containers for certain rounds of 
fuzed semifixed ammunition have covers at each end; the projectile 
and cartridge case can then be inserted at opposite ends, relieving the 
neck of the cartridge case of excessive weight. In both single- and 
double-end containers, a U-shaped metal packing stop i(* used for 
fuzed projectile* 

(5) Miscellaneous 

(a) Metal cans made of terneplate or tin plate are used for pack- 
ing small-arms cartridges, small component* of ammunition; fuzes, 
rifle gr£nades> etc> individually or in small quantities, to preserve 
them against moisture. Metal liners for wooden boxes are also used 
in many types of packing of components, for certain small-caliber 
complete rounds where & moiatureproof Container is desired, or for 
shipments of smokeless powder. Stainless- steel -lined plywood boxes 
are generally used for storage of nitrocellulose cannon powders, 

(b) All-steel boxes of both Army-Navy design are used for storing 
nitrocellulose cannon powders having a. web of 0.019 i*»ch and more H 
Sheet-steel cylindrical drums are used for black powder, which i* 
contained in a cloth bag inside the drum. The drums are crated for 
overseas shipments. 

(c) Fiber cartons ate used for packing primers or small fuzes, a 
am a II number being packed in each carton. The carton can be made 
moistureprcof by wrapping in a grade C, type I paper, conforming to 
U. S. Army No, 100-15 (JAN-P^121) t and immersion in dip coating 
sealing compound conforming to U. S. Army No, 100-34 (JAN-P-115). 

(d) Packings known as "jungle-packs 1 ' contain additional water- 
proof containers or envelopes so that the ammunition may better 
withstand hot humid climates. 

c. Palletization (fig. 159) has been author iced to reduce han- 
dling time and save man hourg in storage and shipment of certain 
types of ammunition. Pallets are constructed of lumber in accord- 
ance with ordnance drawings. When palletized ammunition is 
shipped, a notation to that effect will appear on the repship. 

179, REGULATIONS. 

h. General regulations governing the packing, marking, and ship- 
ping of explosives and ammunition are set forth in AR 55-155. All 
shipments of explosives and ammunition made by the War Depart- 
ment will comply with applicable requirements of Interstate Com- 
merce Commission, Bureau of Explosives Regulations, Port and 
Harbor Regulations, State and Municipal laws, and pertinent Army 
Regulations, 
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h. Explosives and other dangerous articles offered for shipment 
on a common carrier will be packed to comply with Interstate Com- 
merce Commission regulations, but paragraph 14 (a), section I, of 
these regulations states that "shipments of explosives offered by or 
consigned to the War and Novy Departments ot the United States 
Government must be packed, including limitations of weight, in ac- 
cordance with theae regulations or as required by their regulations " 
Any proposed departure from the requirements of Interstate Com- 
merce Commission regulations must be submitted to the Chief of 
Ordnance for decision, 

v. Military explosive and ammunition are packed in accordance 
with U. S- Army specifications and drawing The methods of pack- 
ing specified are used not only to meet military requirements and 
protect the articles from damage in transit but fire also designed to 
comply with Interstate Commerce Commission regulation^ 

d. When shipments of explosives and other dangerous articles 
a re to be made and containers which comply with U, Army specifi- 
cations for the particular article to be shipped are not available, Con- 
tainets complying with Interstate Commerce Commission regulations 
will be used. This applies particularly to the shipment ot deteriorated 
explosives or ammunition, and to powder, explosives, and loaded com- 
ponents of ammunition obtained from salvage operations. 

e. Other regulations concerning packing will be found in the 
various Technical Manuals, Standard Nomenclature Lists, Ordnance 
Safety Manual O,0, No, 7224, Ordnance Department Safety Bul- 
letins, and AR 55-470 (shipments by water )< 

180. SEALlMx, 

a. Packings are seaJed for airtightnesg by closing the test hole of 
airtight containers or cases with solder or a plug. Fiber containers 
are sealed with water-resistant adhesive tape* at the joint formed by 
the body and cover, but they ere not considered completely airtight. 

Up After the contents are properly packed, each container is sealed 
in some manner which will indicate whether or not the container has 
been tampered with. The method of sealing depends upon the type 
and construction of the container. Where metal strapping or wire 
is used around boxes, other seate are not necessary and will not be 
used in the future. 

181. MARKING. 

a. GerteraL This paragraph covers markings for items as packed 
and shipped. For marking and painting on ammunition items them- 
selves, see basic color schemes given in paragraph 7; sections in 
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chapter 2 of this manual; and other Technical Manuals; on Am- 
munition. 

Jj + On mumimiiLcm. The markings on undated bombs and un- 
crated sheii serve also as a means of identification for shipping 
purpose, 

c. On container*. 

(1) Containers of ammunition and explosives are marked to 
provide a ready means of identification as. to contents. Packing con- 
tainers are also marked in accordance with Army Regulations, specifi- 
cations, and ICC regulation^ 

(2) With certain exceptions given in AR 55-155, each package 
of supplies turned over for shipment on a Government bill of lading 
is marked with : 

(a) Name and address of destination of port officer (or code 
designation). 

(b) Name and address of ultimate consignee. 

(c) List and description of contents. 

(d) Ammunition code symbol, published in OKD 11 SNL's. 

( e) Gross weight in pounds, displacement in cubic feet. 

(f) The number of the packaged 

(£) The letter ^U. S.* in several conspicuous places*^ 

(h) Order number or contract number.* 

(i) Ordnance insignia, 

(j) Name or designation of consignor preceded by the word 
"From."* 

(k) Lot number, 

(!) Month and year packed, 

(m) Inspector's stamp. 

(3) The adhesive sealing strips on fiber Containers are in the 
same color as ammunition item, in accordance with basic color 
scheme. Thus, blank ammunition has sealing strips in red> to indi- 
cate low explosive (black powder). It will be noted, however, that 
for rounds with high-explosive projectiles, the strips are yellow. 

(4) The top of boxes containing ammunition used in both Ameri- 
can and British guns (for example, some lots of 20-mm ammunition) 
are marked "COMMON AMMN. 1 ' 

(5) For further information on regulations governing marking 
ot containers for shipment, consult AR 55-155 and AR 55-470 (ship- 
ments by water). Shipping names are published in ORD 11 SNL's, 

(6) Markings on boxes, barrels, or crates are made in stencil 

"For LCL- «hit>*nrDli only. 
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bl«ck or stencil white, whichever is more appropriate. On boxes of 
ammunition which are stained brown, the marking is In yellow; on 
unstained boxes, the marking is black. When it is impracticable to 
stencil or paint the markings on the containers, or when a container 
is not used in shipping, at least two shipping tags bearing markings 
should be used The shipping tagd may be of cloth, leather, metal, 
or waterproof paper, and are attached to ihe article by wire- The use 
of writing ink, chalk, or marking material other than waterproof ink 
or paint is prohibited, 

(7) Metal containers are painted olive drab; marking in yeliow. 

(8) Containers for green bag propelling charge, white bag pro- 
pelling charge, or section of propelling charge containing the black 
powder igniter are painted with greer, white, or red stripes, respec- 
tively. Containers containing igniters only are painted completely 
red. 

(9) Containers for rounds having high-explosive shell have a 
yellow strip; having chemical shell, a gray si rip (superimposed with 
yellow, ied, or green bands to indicate smoke or gas fillers); or having 
ineTt shell, a black atrip, 

(10) Containers for ammunition assembled with shell which 
hav* the supplementary bursting charge have stenciled thereon 
"W/SUPPL. CHG-" and the letter "P." 

«\ On pallvle* 9oxc$ F containers, or uncrated shell and bombs 
are packed for shipment and storage in pallets. Facets are marked 
so that the shipping name, weight, and cubic feet are stenciled on the 
top section of the pallet. The overseas address, if any, is stenciled 
on two boxes, containers, shells, or tombs, both being in diagonally 
opposite corners of the pallet (fig, 159). 

1S2. LOT NUMBER, Lot numbers are basically described in chap- 
ter 1, section II, 



Section V 
SHIPPING 

lc53< CKNKK41,. The information contained in this section out- 
lines the special regulations controlling the shipping and transpor- 
tation of explosive* and ammunition. The general regulations are 
Contained in AR 55-155 which apply to government as w r ell as to 
commercial shipments. Shipments made by military establishments 
wil] comply with applicable requirements of these regulations and 
recommendations. When any difficulties are encountered in comply- 
ing with these regulations, a report in detail will be submitted to the 
Chief of Ordnance through appropriate channels. 
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1*14. REGULATIONS AND REFERENCES. 

a* Military. A list of publications controlling transportation of 
explosives is provided in chapter 5. 

U. Nonmi)ilwi t y + Regulations for the transportation of explosives, 
inflammable, and other dangerous articles by rail, motor vehicles, and 
merchant vessels are prescrihed by the Interstate Commerce Corn- 
mission (for rail and motor vehicles, see par, 185) and U. S. Coast 
Guard (for merchant vessels, see Regulations Governing Transporta- 
tion of Military Explosives on Board Vessels During Present Emer- 
gency and Regulations for the Security of Vessels in Port). 

tu Stal^ and munirinal Ihwh* ordinance and regulations In 

addition to the Federal laws governing interstate transportation of 
explosives and other dangerous articles, each state and nearly all 
municipalities have laws or ordinance* regulating the transportation 
of explosives and other dangerous articles within their jurisdiction. 
Shipments of explosives and ammunition will comply with applicable 
requirements of Interstate Commerce Commission regulations, Port 
and Harbor regulations. State and Municipal laws, and recommenda- 
tions by Bureau of Explosives. 

d> Rail regulations* For these regulations, consult "Interstate 
Commerce Commission Regulations for Transportation of Explosives 
and Other Dangerous Articles by Freight/* published by the Bureau 
of Explosives, 30 Vesey Street, New York, New York; and see specific 
application by reference to items involved in index of Consolidated 
Freight Classification, 

1B5. INTERSTATE COMMERCE COMMISSION REGULA- 
TIONS. 

H-> The transportation of explosive* and other dangerous articles 
within the limits of the jurisdiction of the United States is regulated 
by Federal law, Act of March 4, 1909. chapter 321, sections 232 and 
234 (35 Stat 1154), as amended by the act of March 4, 1921, chapter 
172 (41 Stat. 1444-1445). and the Dangerous Cargo Act of October 
9, 1940 (Public Nl>. 809, 76th Cong.). Violations of this Act are 
punishable by severe fines and imprisonment. 

\t. Section 233 of the above-mentioned act> as amended, reads in 
pan ay follows: "The Interstate Commerce Commission shall formu- 
late regulations for the safe transportation, within the limits of the 
jurisdiction of the United States, of explosives and other dangerous 
Articles, i: * which shall be binding upon all common carriers en- 
gaged in interstate or foreign commerce which transport explosives 
or other dangerous articles via any common carrier engaged in inter- 
state or foreign commerce by land or water/* Section 235 of the Act 
of March 4, 1921 requires the shipper of explosives and other danger- 
ous articles to describe, pack, and mark all packages properly, and to 
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Inform the agency transporting the packages of the true nature of 
contents. Violations of this act are punishable by severe fines and 
imprisonment, ICC Freight Tariff No. 3 prescribes regulations for 
transportation by water, 

c. Under the authority of the above-quoted act, as arnendfcd, the 
Interstate Commerce Commission h^s published regulations £overn- 
ing the transportation of explosives and other dangerous articles by 
rail, motor vehicle (highway), and vessel. 

18G. L* S* COAST GUARD. The U, S- Coast Guard prescribes 
regulations governing the storage, stowage, and use of explosives and 
ammunition on board merchant vessels. It is responsible for security 
and supervision of vessels, which include*; har-ges, unless specifically 
exempt. (See Regulations Covering Transportation of Military 
Explosives On Board Vessels During Present Emergency.) 

]H7. COMBINATION OF TYPES FOR SHIPPING m RAIL 
OR MOTOR VEHICLE. 

a. Regulations of the ICC restrict thy shipping of different types 
of explcbivea and ammunition in the same car or truck. These restric- 
tions are Specified m the Loading and Storage Chart of Explosives 
and Other Dangerous Articles and published in ICC Regulations. The 
restrictions may be summarized as follows: 

(1) Bulk initiating explosives may not be shipped dry. 

( 2 ) Initiating components such as detonating fuzes, blasting caps, 
boosters, and bursters may not be shipped with any other high- 
explosive item except when assembled thereto, A further exception 
is permitted in case of emergency certified by the Office of the Chief 
of Ordnance, in which case initiating components may be shipped 
with high-explosive components provided they are separated by a 
3-foot sand barricade, 

(3) Fii'eworks may not be shipped with hifch explosives or black 
powder, 

(4) Chemical agents may not be shipped VJith hi&h explosives or 
black powder. 

Jtttf, RAIL SHIPMENT. 

a. Loading. When loading freight cars for shipment (figs, 160, 
161, and 162), Bureau of Explosives Pamphlets No. 6 and 6A should 
be consulted. These pamphlets govern the methods of loading, stay- 
and bracing of carload and less than carload (LCL) shipments of 
explosives and other dangerous articles, Wded shells (projectiles), 
and loaded hornbs not covered in ordnance drawings. Ordnance <Jraw- 
ings > specifications, and standard practice sheets contain certain tech- 
nical information required in the carloading and storage and marking 
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of am munition. They may be obtained by applying directly to the 
Office of the Chief of Ordnance. The Chief of Ordnance has com- 
piled a series of volumed drawings, coveting ammunition storage, 
loading, find blocking which are in class and division 19-4B, Items 
are listed by Ammunition Identification Code Symbol, packing, draw- 
ing, and abbreviated nomenclature. For information on legal require- 
ments, consult ICC regulations 

h. The cargo should be studied and decision on appropriate stow- 
age made beforehand The car best suited for the needs at hand 
should be ordered. When the car arrives, it should be given a thorough 
sweeping and inspection for protruding nails and belt heads, which 
must be removed or covered with wood The sides of the car should 
be boarded up where necessary to obtain an even bearing and proper 
dunnage (see Bureau of Explosives Pamphlets), Substantial gang- 
ways .should be provided; obstructions which may prevent free entry 
to the car removed; the immediate vicinity cleared of leaves, dry 
grass, and other inflammable materials; and the brakes set and wheels 
chocked. During loading operations, the cat and magazine door 
should be closed when engines or speeders are passing. Cars should 
not be left partly loaded unless it is impossible to finish loading at 
one time, in which case Car doors must be securely locked After 
loading, the shipment should be properly braced and stayed, the car 
properly sealed and placarded (see ICC regulations) t and a per- 
manent record of ear numbers kept. Too much importance cannot 
be placed on proper blocking and staying. In many cases the bracing 
may seem excessive for the packages involved; however, if a car 
loaded with package* of explosives, moving at a rate of 5 miles per 
hour, should bump a solid train of loaded cars, the packages may be 
aubj acted to a pressure as high as 5 times the total weight of packages 
involved. For exampte> under these circumstances a 58-pcund box 
momentarily approaches 290 pounds of pressure. In unloading cars 
the same safety precautions that have been outlined above should b* 
observed. An inspection must be made of the method of blocking, 
staying, and condition and serviceability of contents before releasing 
a car for shipment. AH cars that have contained explosives should 
be carefully swept and ail placard* removed. Sweepings should be 
thrown in running water, burned, or placed in a metal receptacle for 
later disposition. All shipments received in a badly damaged condi- 
tion should be reported through channels to the Chief of Ordnance. 

Certified c»r&. Interstate Commerce Commission regulations 
require the use of a "cer tided car" for shipment of many explosives; 
refer to ICC Freight Tariff No, 4 for exceptions, A "car certified*' for 
shipment of certain explosives (see ICC regulations.) must be signed 
in duplicate by a representative of the carrier and of the shipper after 
shipment is loaded and properly braced. Two of these must be 
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attached outside the docis or to the sides of the car, one on each side, 
in addition to required explosive placard. 

d. Spoiling oi loaded carai Loaded railroad cars will not be left 
in the open area between magazines, where they may act as an inter- 
mediate atep iti propagation of an explosion, Railroad loading and 
unloading facilities for ammunition should toe separated from inhab- 
ited buildingSj public highways, and public railroads in accordance 
with quantity-distance requirements* chapter 3 t section II. Cars 
should not remain at the loading or unloading facilities longer than 
24 hours. Not more than one car should be permitted at the unload- 
ing facilities at one time (this does not apply to Ports of Embarka- 
tion). Additional cars should be held on an isolated spur. Cars 
Containing ammunition should not be in groups of more than three 
when spotted on the spur, and the groups should be separated by 400 
feet. Before cars containing explosives and ammunition are moved 
by a locomotive, the air brake couplings must be coupled and tested 
to assure that the air brakes are in proper working condition. When 
cars are spotted and engines are detached, the hand brakes must be 
set. During the moving of a car by pinenbar, a man must be stationed 
at the hand brake at all times. ^Dropping/' "bumping," "kicking,'' or 
the use of the flying switch with cars loaded with explosives and 
ammunition is prohibited. 

is* 1n$peciU>tL of Incoming shipment*, 

(1) All railway cars before entering a military installation, must 
receive complete exterior inspection. This includes examination of 
car seals for tampering, and verification of numbers against shipping 
papers and bill of lading to insure that cars have not been opened in 
transit. If car seals have been tampered with or do not correspond 
with documents, or sabotage is suspected, the car should be inspected 
by authorized personnel at a special location. 

(2) Complete interior inspection is made when the Cars are 
opened. Check contents for conditions and serviceability, and block- 
ing and staying methods if damage is prevalent. 

1&9. WATER SHIPMENTS, 

RegLilaiLtma, Shipments of explosives and other dangerous 
articles aboard vessels (including lighters and barges) by commercial 
service shall conform to the regulations prescribed by the IT. S. Coast 
Guard Regulations Governing Transportation of Military Explosives 
on Board Vessels during prasent Emergency, and ICC Tariff No, 3. 
These regulations permit the transportation of military explosives and 
ammunition in accordance with requirements of the War and Navy 
Departments. AR 55-470 contains regulations governing transportation 
of military explosives, inflammables, and chemical materials. Also 
regulations of ports and harbors of the cities and states affected 
should be consulted and Complied with. 
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b. Pmiautiunij and safe handling 

{ 1 ) Transportation of explosives, except small-arms ammunition, 
on ships carrying passengers is prohibited except for combat loading 
and other operational requirements which may be excepted upon 
decision by competent authority, Equipment to be used for ship- 
ment should be inspected and declared as acceptable by duly author- 
ised port authorities. Regulations covering use of fires, stoves, gaso- 
line, matches, smoking, flags, anchors, lamps^ hooks, etc., should he 
consulted and strictly complied with, Persona under the influence of 
liquor or drugs should not be permitted on board a vessel while load- 
ing, unloading, or transporting of explosives and ammunition is in 
progress. No repairs other than emergency repairs shall be under- 
taken while any explosives are on board as cargo, and operations with 
equipment necessitating the use of open flames or acid is prohibited 
except upon special permission of port authorities, Explosives shall 
be stowed and segregated by groups according to Coast Guard regu- 
lations. 

(2) Ammunition or explosives in bulk may be stowed Ln a hold 
before or after other cargo, provided all precautions are mad$ against 
the hazard of articles being dropped from the sling. As far as prac- 
ticable all Work in connection with the construction of a magazine, 
or other conditioning of holds, decks, or batches, shall be completed 
prior to actual loading of ammunition or bulk explosives 

(3) The floors of all magazine!* and holds frhall be cleared of all 
rubbishy discarded dunnage, and spilled explosives, and swept broom 
clean before any ammunition or explosives are loaded onto the vessel. 
Buildings shall also be examined and any residue of previous cargo 
removed therefrom. 

(4) The hatches of the vessel will be kept closed except during 
Loading or unloading operations, arid when so closed will be covered 
with tarpaulin and battened, 

(5) If loading or unloading is not completed during operational 
time, proper precautions will be taken to guard and protect the cargo 
against fire, and a sufficient crew will be left in charge to handle the 
vessel in case of emergency. Docks should be kept clear of rubbish, 
etc. Ammunition and explosives should not be left on a dock or 
elsewhere unless proper guard is provided or delivery made to author- 
ised persons. Explosives and ammunition will not be left on board 
overnight unless such action is necessary incident to their transporta- 
tion. Lighters should not be tied up to that part of a vessel or dock 
where the nreroom or boiler is located. Explosives should be kept as 
far away from the boiler room and engine room as is possible. 

(6) The use of oil or chemical burning lamps or lanterns \$ pro- 
hibited when loading. Only electric lanterns will be used when a 
movable artificial light is necessary. 
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(7) Lighters, barges, scows, and tugs engaged in hsuting vessels 
or vessels berthed at an ammunition loading pier loaded with explo- 
sives must have their funnels or smoke stacks Covered with screening 
of suitable si*e to prevent the escape of sparks. This screening must 
be renewed whenever it is broken. 

(8) Magazines (cargo space) for explosives and ammunition and 
aJI metal obstructions and constructions must be lined entirely with 
wood or authorized wood substitute not less, than 1 inch thick, nailed 
with cement-coated nails and countersunk. 

(9) Explosives awaiting removal or delivery should be stored 
outside the dock or wharf when practicable and every possible effort 
must be made to reduce the time of such storage. Storage of these 
materials must be in a safe place and away from dangerous articles. 

(10) packa£$$ vt e^pJosive and ammunition must not be /ranrf/ed 
rough^ thrown, dropped, (fragged, or rotted over each other or over 

(11) Metal hand hooks shall not be used in handling packages of 
explosives. Cant hooks shall not be used for raising or lowering 
barrels, drum^ or other containers of explosives, 

(12) Containers of explosives showing evidence of damage or 
leakage shall not be accepted for transportation or storage on board 
a vessel Recoopering or repacking of damaged or faulty containers 
should be dom; at a safe distance from the vessel. 

190. MOTOUTllL'CK SHIPMENTS, 
at Regulations 

( 1 ) Regulations governing transportation of ammunition and ex- 
plosives by truck is fully covered by ICC Motor Carrier Regulations^ 
part No. 7, for commercial carrier, and AR for government- 
operated vehicles, and will be strictly adhered to. Most states and 
cities* towns, villages, etc., have their own laws concerning the trans- 
portation of explosives and other dangerous articles within their 
jurisdiction. The local authorities of those sections through which 
motor shipments will pass should be consulted and their rule*, regu- 
lator^ and recommendations as to the best route to follow in order 
to avoid congested areas, be strictly adhered to. On request, local 
public safety authorities will provide escorts or guards for movement 
of explosives through their jurisdiction. If compliance with these 
rules is impracticable,, the matter shall be referred to the Chief of 
Ordnance in detail, 

(2) Except in cases of emergency, shipments of ammunition of 
explosive materials, except small-arms ammunition, will not be 
shipped by motortruck without prior approval of the War Depart- 
ment, This does not apply to local or nearby hauling but it is in- 
tended to prevent truck shipment where rail or water facilities are 
available. 
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(3) Explosives and other dangerous articles will not be shipped 
by any commercial highway carrier nor will local drayage thereof by 
any commercial concerns be engaged, unless the carrier or drayage 
concern files a certificate with the controlling transportation officer 
stating that said carrier or drayage concern will comply with all laws 
and regulations promulgated by federal, state, and local governments 
and municipalities that may be applicable to and govern each par- 
ticular shipment of expletives and other dangerov. articles. Motor 
carriers not licensed by the ICC moy transport explosives in interstate 
commerce provided parts 2, 3. 6, and 7 of the Motor Carrier Safety 
Regulations are observed. 

(4) When government-operated vehicles are used in transporting 
explosive material, the shipping officer will take all necessary and 
reasonable precaution to insure safe transit. Except in time of 
emergency, the shipping officer will be responsible for the observation 
of all ICC regulations applicable. If the commanding officer of an 
arsenal or depot or a general or field officer of the line declares the 
shipment as an emergency, the shipping officer will take every rea- 
sonable precaution to insure safe movement of the explosives, toxic 
gases, or other dangerous articles while in transit on government 
reservations and public highways. 

(5) When trucks have been loaded and ready for movement, the 
drivers will be informed of the true nature of the explosives on the 
trucks, the fire hazards, the method* to be used in fighting fires involv- 
ing the truck or cargo, the misbile distance in case of explosion, proper 
distance to maintain between other trucks, and any other information 
that will bring about safe delivery of the shipment to its destination. 

(6) Any explosive or ammunition accepted for rail shipment is 
equally acceptable for movement by truck (par. 188), and loading 
and storage chart for items that may be loaded on motor vehicles is 
similar to that used on railroad cars. For further description, see ICC, 
part No, 7, In passenger-carrying vehicles, however, explosives and 
chemical agents may not be transported, except small-arms ammuni- 
tion, laboratory sample*, and class B solid poisons, or shipments 
weighing less than 100 pounds. 

h+ Precautions anil tufa handling. 

(1) Every precaution against fire must be observed Trucks 
should be inspected daily to ascertain that electric wiring, lights, 
brakes, gasoline tanks,, and lines are in good working order, the engine 
clean of dust and oil, and the engine pan is free from accumulations 
of dirt and grease. Accumulations of oil or grease splashed from 
the universal joint, transmission, or other moving parts, on the under 
side of the footboards or body of the car should be cleaned thoroughly 
after each long trip or day's work. Leaking gasoline tanks or lines 
should be repaired immediHteJy, «nd lighted cigarette^ cigars, pipes, 
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and open lights must be kept away from the vicinity when filling 
gasoline tanks, When necessary to use matches, only safety matches 
may be used. They must ho kept in a metal container in the tool 
box, Use of 'Strike a ny where" matches is prohibited. The amount 
of waste in a truck should be kept to a minimum, and oily and clean 
waste should be separated. Trash should not be permitted to ac- 
cumulate in the tool bo*. 

(2) All trucks will be provided with at least one properly filled 
fire extinguisher. 'Al] drivers and other employees should be in- 
structed as to the best methods of extinguishing gasoline fires with 
Pyrena and should be impressed with the fart that in nearly all cases 
there is time to extinguish s. firs, it takes an appreciable time to 
heat ammunition to the point where it will explode. A box contain- 
ing \ cuhtc feet of sand should be carried on each vehicle. 

(3) When ammunition and explosives are being transported in a 
convoy of trucks, U is advisable that they do not become widely 
separated but a safe distance between each truck be maintained to 
Avoid danger of collision. The convoy should be stopped once each 
hour during the trip, to inspect each truckload, in a location not 
within or close to limits of cities, towns, or municipalities. Driving 
through congested areas should be avoided when possible. Trucks 
should maintain a moderate speed and make a full stop at railroad 
Crossings. Unauthorised pcr&uns will not be permitted to ride on 
trucks, If a track catcher 6 re, the other trucks will proceed to a 
safe distance in case an explosion may occur a^d guards posted at a 
distance of several hundred yards on each side of the truck to stop 
all traffic. In case a truck breaks down and cannot be towed to its 
destination by one of tht other trucks, a two-man guard should be 
stationed and the post to which the convoy is proceeding should be 
notified so that a truck can be dispatched at once with loading per- 
sonnel to relieve the disabled truck of its load. 

(4) Fuzes or other detonating agents should not be transported 
with other explosives, An exception is ammunition for cannon shipped 
with fusses or boosters assembled. The load should be well braced «nd 
stayed and tarpaulin spread to protect the load from the weather 
and from sparks. As an ICC War Emergency Regulation, fuzes may 
be transported with other explosives if a 3 -foot sand barrier separates 
the fuzes from the other explosives, 

(5) Explosives and ammunition should not be unloaded or piled 
immediately back of the exhaust. This regulation Is intended to 
apply to bulk shipments of ammunition by motor truck. No regu- 
lations will be construed to prohibit the carrying of complete rounds 
of artillery ammunition, including fuzes and primers, in one vehicle 
by combat units. 

(6) When transporting artillery ammunition, all projectiles 
should be parallel to the side of the truck so that the projectile will 
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not roll back against the tail gate of the truck. If it is necessary to 
place more than one layer of projectiles in the truck, Strips of plank- 
ing should be placed over the first buyer of projectiles to protect the 
rotating bands from becoming deformed through contact with other 
projectiles when the truck is in motion. 

(7) No container of explosives or other dangerous articles may 
be accepted by a motor carrier if damaged, or in a Leaking condition. 
Any container found broken or leaking during transit may be repaired 
when practicable and not dangerous. Repairs should be done in 
accordance with best and safest practice known and at least 100 feet 
from other explosives or ammunition. If the damaged container 
cannot be repaired, it should be reinforced by heavy wrapping paper 
and twine, placed in another storage box, and surrounded by dry fine 
sawdust, dry clean cotton waste, Or wads made from dry newspapers 
and box cover securely attached. When leaking and damaged con- 
tainer is beyond recooperage, it may not be transported beyond the 
minimum distance necessary to reach a place where the explosive 
may be disposed of with safety. 

(8) Trucks must have pneumatic rubber tire* and brakes on all 
four wheels. 

(S) All artificial lighting must be electric 

( \0) Fuel tank inlets and connections should be equipped with 
a device to relieve internal pressure and placed so that no overflow 
can spill on the exhaust, and exhaust pipes will be protected by a 
properly constructed flame baffle. 

(11) The floors of all vehicle must he tight and exposed metal 
on the body covered or protected with wood or nonmetallic material, 

(13) Lighting equipment on vehicles should be in conformance 
with the standards prescribed by the ICC or the law* of the state 
within which the vehicle is operating. 

(13) Motortrucks containing explosives will never be taken into 
a garage or repair ship for repair or storage unless it is an open, sun- 
shaded garage where no open-name lighter burner is in use. 

(14) When possible explosives will be transported during day- 
light. 

( 15 ) ICC rules forbid transportation of explosives on any full or 
pole trailer, 

(16) Interiors of trucks must be free of bolts, nails, or other 
projections which may damage containers. 

(17) The entire load must be within the body of the vehicle, and 
the tailboard of gate must be closed and secured during transit 

(15) The engines of all trucks must be stopped, all brakes set, 
and wheels chocked before loading and unloading, 
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(19) Loaded trucks will not be left in the Open area between 
magazines as they may act as an intermediate step in propagating an 
explosion. 

(20) Refueling should be reduced to a minimum. The electric 
ignhiun system should be turned off and the engine stopped during 
the refueling process. If the engine is provided with a magneto, it 
should be grounded. 

(21) For any continuous trip longer than 8 hours, the driver 
must be accompanied by an ass islam. Smoking will not be permitted 
in the cabs of vehicles transporting explosives. The car will not be 
left unattended on a public street or highway. 

(22) Every shipment of dangerous explosive will be delivered 
only to a person authorized to receive it. except such shipments as 
are placed in magazines which are immediately thereafter locked, 

(23) Motor vehicles carrying explosives or ammunition will have 
the prescribed placarding with lettering no less than 3 inches, high on 
a suitable background. Four "Explosive 1 ' signs ai*e required, one on 
the rear, front, and on each side. When transporting more than one 
class of explosives or dangerous articles, no more than one kind of 
sign lettering or placard need be displayed and that one must be the 
one which designates trie most dangerous article being transported. 

(24) In case of accident, all unbroken packages and as much of 
any broken packages as possible will be carefully gathered and re- 
moved to a place of safety in order to prevent rire or explosion. 
Care should be taken not to produce sparks. In the event that a. 
motor vehicle is entangled with another or with an object or struc- 
ture > no attempt will be made to disentangle the vehicle until the load 
is removed to a place 300 feet from the vehicle or any habitation. 
Inhabitants and other vehicles will be warned of the danger. 

(25) When explosives and ammunition are being transported by 
truck from railroad loading and unloading facilities to or from the 
magazine area, a route should be selected which avoids travel through 
congested areas of the post. 



Section VI 

INSPECTION AND SURVEILLANCE 

J9K DEFINITIONS. 

a< IiiHpr^tion k Periodic and special visual examinations which 
may include gaging, weighing, or investigation of components as re- 
quired fur the purposes of determining the current serviceability of 
the Stocks on hand and detecting evidences of deterioration, 

h. Maintenance The Care taken and work done to keep the am- 
munition in good condition. 
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<\ Sorwrilianec. Observe tion> inspection* investigation, test, study, 
and classification of ammunition and ammunition components and 
explosives in movement, storage, and use, v"ith respect to degree of 
serviceability and Tale of deterioration. 

d + trading, See chapter 1, section II. 

192. INSrKCIION OK MAGAZINES AND MAGAZINE ARK AS. 

a. Magazines and magazine areas should be inspected once a 
month, or more frequently as may be required by regulations and 
conditions, to see that all conditions are normal, that neither humid- 
ity nor temperature is or has been too high within the magazine and 
that containers are in a satisfactory condition. 

1>. The following is a summary of conditions that should apply 
when ammunition is inspected; 

(1) The location of magazines should conform to the quantity- 
distance tables in regard to distance from inhabited buildings; from 
public highways and railroad^ and from each other, 

(2) The magazine area should be? well guarded and protected 
against tire. 

(3) The required firebreak* should be provided and free from 
rubbish and inflammable material. 

(4) The magazine** should be well and suitably constructed. 

(5) The magazine* should be in ^cod repair, dry, and well venti- 
lated 

(6) The interiors of magazine should be clean and neat with 
stores arranged in orderly pilwj. 

(7) The requirements of the Mixed Storage Chart, paragraph 
173, should be met. 

(6) The stores should be properly identified by lot number and 
piled with no more than one lot In each pile. 

(9) Outer containers should be securely closed. 

(10) Loose rounds, damaged containers, empty containers, paint, 
oil, waste, rags, tools, and other prohibited articles should not be 
present in the magazine. 

(11) All ammunition, explosives, and load components (except 
small-arms Ammunition) should be stored in segregated magazines 
and not in buildings used for other purposes, 

(12) Exudate should be removed from marines promptly, 

(13) Files of publications should not be kept in magazines 

193. SMOKELESS POWDER. 

h< Smokeless powder in bulk and separate-loading propelling 
charges shouJd be inspected to see that all containers have lids fas- 
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tened firmly in place, that containers are airtight find in good condi- 
tion. They should be examined for evidence of having been subjected 
to moisture and dampness and, ii\ warm weather and climates, the 
records of the mQjiimurn-mmimum thermometer examined. Metal 
containers of separate-loading profiling charges should be air-tested. 
Air-testing personnel should ho familiar with the odor of decomposing 
powder and should nflte Carefully the odor from each container fls it 
opened for air test. 

(1) When smokeless powder reaches an age at which it may be 
expected to deteriorate with increased rapidiiy, each container is in- 
spected at least every 12 months, Propelling charges of lots that 
satisfactory parsed previous inspection should bo reinfected at 
12-month intervals, If it appears that it wili be necessary to with- 
hold inspection so that the elapsed tune will be greater than 14 
months, prior authority will be obtained from the Chief of Ordnance, 
Methods of inspection and tests to be performed are laid down each 
year by the Chief of Ordnance and published in WD SB P-AMM 7- 

(2") Where the number of defective propelling charges in any 
one lot reaches 10 percent^ the balance of the lot will thereafter be 
inspected at 6-month intervals, 

bp During inspection* minor repairs such as tightening lacing* and 
replacing gaskets should be effected. 

i*. In large magazines, instead of dating each methyl- violet le$t 
paper individually, a record may be kept in the magazine of the date 
of inspection. If any lots containing such undated papery are shipped 
elsewhere, the date of last inspection which normally appears an the 
test paper will be shov.<n on the shipping ticket 

194. FIXED AND SEMIFIXED AM MI J MITT ON AND GRENADES. 

a. All stocks on hand should be inspected to see that they can he 
readily identified as to kind and lot number and that the em munition 
has not been subjected to moisture and dampness. Containers should 
be examined to see that they have not been opened nor individual 
rounds removed from their sealed Containers. Serviceable rounds 
turned in by troops should be examined to see that they have been 
properly repacked and sealed. Unserviceable rounds on hand should 
be examined to see that they are packed in closed containers and 
inquiry made to ascertain that they have been reported for disposition. 

h. When any large number of rounds of fixed or semifixed am- 
munition lias been in storage S years or more, provision should be 
made for the inspection of the propelling powder from representative 
lots of the rounds- This, requires disassembly of the round and 
should be done with extreme care by experienced personnel only. 
Request may be made of the appropriate service command for ship- 
ping representative rounds of the lots to ordnance establishments or 
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for on am munition inspector to supervise the disassembly and inspec- 
tion. These representative rounds should be examined as follows; 

(1) Three packages representing each lot will be removed from 
the magazine to a location in accordance with safety requirements, 
and one round of ammunition will be selected at random from each 
package. These rounds should be removed from the magazine and 
disassembled with care. Immediately after the shell is removed from 
the cartridge case, the odor from the powder will be noted. Alt in- 
stances of the odor of nitrous fumes will be reported. In general, any 
charge containing an excess of one percent deteriorated grains will 
have a marked odor of nitrous fumes. If nitrous fumes are detected 
the smokeless pawder from that round will be destroyed, the primer 
fired, and the balance of the round shipped to the nearest ordnance 
depot. The entire lot will then be held for disposition. 

(3) Semifixed ammunition will inspected as described above 
except that, when the charge is contained in bags, the bags only will 
be inspected for partial or total discoloration and subjected to a 
manual test to determine the serviceability of the cartridge case 
cloth. Rounds containing bags which are discolored or spotted, in 
which (he bags are weak due to deteriorated smokeless powder, will 
be disposed of as described above. 

(3) Mortar 5hell t Rrenade*;, mines, and rockets are inspected as 
in subparagraph u t above, except that extreme care Is taken to see that 
tdj grenades and grenade fuzes are in containers which are so effec- 
tively closed that the articles cannot be easily removed and handled. 

(4) A report in duplicate for each lot inspected will be for- 
warded, through channels, to the Chief of Ordnance. 

<■. Cartridge coses should be inspects d,, as occasionally burs, pro- 
jections, and slight imperfections are formed on the mouth of cases 
during beating or crimping operations on an assembling machine. 
Such irregularities must be removed so that tlie rounds may chamber 
correctly. The use of yow^r-driven grinding wheels on loaded ma- 
teria) is prohibited. Although it is preferable that no filing or grind- 
ing be done on loaded cartridge cases,, the careful use of a file for this 
purpose may be permitted w r hen necessary. When filing, the rate 
must be limited so that the heat generated will not be dangerous* 
Protection should be given the primer. 

195. SMALL- Alt MS AMMUNITION- 

a. TM 9-1990 and WDSB 9-AMM 4 should be available for 
reference. 

An examination should be made to verify the following: 

(1) That all ammunHiun on hand is properly identified, 

(2) That outer container seals have not been broken or liners 
opened. 
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(3) That covers vt partly filled outer containers are firmly 
fastened. 

(4) That a n excessive quantity of grade 3 ammunition has not 
accumulated. 

(5) That grade 3 am munition has been reported (par. 8), 

{&) That there is no great accumulation c>f serviceable rounds of 
ammunition not packed hi clips of bandoleers or id the regularly 
prescribed manntr. 

(7) That there is no accumulation of otherwise serviceable am- 
munition not identified by lot number. 

c. The contents of representative containers of tuts that have 
been in storage for 1 year should he inspected for corrosion, season 
cracking, dentf^ o* other detects of the cartridge case/ and for loose 
bullets or split tracer bullets. 

d. Serious defects should be reported at once anc^ if the number 
of defective cartridges is greater than 20 percent, the lot should be 
held for instructions from the Chief of Ordnance. 

196. HI LK EXPLOSIVES. 

a+ High explosives ami block powder. Black powder in bulk, 
practice bomb and smoke-puff charges, TNT in bulk and blocks, ex- 
plosive D, and dynamite should be examined to see that the con- 
tainers are in good condition, that there are no open containers; and 
that explosives are not sifting from the containers Black powder 
containers should be examined for rust and for evidence that con- 
tainers have been opened in an improper manner, such a$ by the use 
of a cold chisel, hatchet, or other unsuitable tool. Dynamite con- 
tainers should be examined for sign<> of exudation and other evidence 
of nitroglycerin on the Case or on the floor. 

1>. Bulk powder (AmoLrjlefin). 

(1) Bulk powder of lots that satisfactorily passed previous in- 
spections should be rein&pected at 12-month intervals. The action 
provided in paragrnph 193 « applies when it appears the period will 
be ^r^ater than 14 months. 

(2) Bulk powder from lots in which 10 percent or more of the 
lot was found defective will be remgpected at 6-month intervals. 
Each box will be opened. If the powder smells of nitrous fumes, 
or if the N/JO methyl-violet paper has turned white, that box will 
immediately be segregated and subsequently disposed of. Bu)k 
powder segregated v-'ill be reported on Ammunition Condition Report 
as grade III for disposition by the Chief of Ordnance. If neither of 
the above defects are found, a new dated N/lO methyl-violet paper 
will be placed in the box, and the box returned to storage. If the 
amount of defective powder in any one lot equals 10 percent of the 
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lot, the balance of the lot will be inspected thereafter at 6-month 
intervals, 

(3) For further information, see WDSE 9-AMM 7. 

197. SKPAKATE-LOAJ)l!N<; SHELL. 

a. Separate and unfixed shell should be inspected to see thgt 
they are piled in the manner, and with the clearance^ prescribed m 
chapter S section II. Shell should be inspected for rust or corrosion 
and some of the fuze hole plugs should be removed to see that the 
threads are not burred or rusty and that the cavity is clear. Fuae 
hole plugs which require excessive force to remove should not be 
removed in the magazine. When necessary to remove such plugs., 
barricaded protection should be provided. Bands should be protected 
against dents, cuts, and pressure (torn upper layers of shell. Shell 
should ho examined to see that they are properly painted and marked 
as required. TNT or amatol shell should be examined for exudate. 
Any exudate formed on shell or the floor should be scrubbed up with 
hot water or acetone. Exuding shell should be reported end held for 
deposition. Exudate is an oiJy brown liquid that ooze& out around 
the thread in" the nose of a shell. It \$ inflammable and may carry 
small particles of TNT, If the exudation h slight, the service com- 
mand or department ordnance officer may permit the shell to be used 
after the exudate has been thoroughly cleaned off- If the exudation 
is excessive and drips on the other shell or the floor, the shell will not 
be used. 

Ijk When it becomes necessary to recondition the exterior sur- 
faces of projectiles, they should first be thoroughly cleaned Metal 
does not stop rusting unless all signs of rust are removed from the 
ybftll. Light engine oil should be applied and cleaned off with dry- 
cleaning solvent after 2 or 3 weeks; then paint, with one coat of 
primer and one, or two if necessary, coats of paint. Provision must 
be made for stenciling lot numbers and other identifying marks on 
projectile* and storing them so that the shell may be readily identified 
by lot number, 

1943+ BOtVlllS. The requirements for the inspection of fragments 
tion bombs are similar to those for fixed ammunition, General- 
purpose bombs are inspected to see that the regulations laid down for 
storage are strictly complied with. Examination should be made for 
exudate, rust, and corrosion. Fin assemblies should be protected. 
Fuze hole plugs should be removed from representative sample to see 
that threads and cavities are in good condition. Painting and mark- 
ing should be in accordance with regulations. Exuding bombs are 
cleaned the same as exuding shell (par, 197 a), but there are no 
restrictions as to their issue. 
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199. SUBMARINE MINE EXPLOSIVES. All submarine mine 
explosives, including bulk TNT and blasting caps, should be in- 
spected annually. The inspection of TNT will be made as required 
by paragraph 106 and the inspection of electric blasting caps as re- 
quired by paragraph 200. In addition, representative samples will he 
t*>sttKl with an approved-type electric blasting cap circuit tester. Any 
questionable blasting caps should also be tested with th^i circuit tester, 

200. FUZES AND SMALL ITEMS. Fuzes and other small loaded 
components and (ammunition items should be examined to seo lhat 
they are stored in sealed conr«iners and well protected against mois- 
ture. Partly rilled outer containers are examined to £ee that they 
have been properly rescued. A check should be made to see that the 
components are suitable for ua* with the ammunition on hand and 
that the required number is available. Components which have been 
in storage more than 1 year will have a representative guter container 
of each lot opened and the contents examined for rust, discoloration, 
and corrosion. Satisfactory it^ma are resealed hy resoldering con- 
tainers or sealing with friction tape and a coat of shellac. Ques- 
tionable items will not be issued but will be reported to the Chief 
of Ordnance for dispoahion. 

201. PYROTECHNICS. Pyrotechnics should be examined to see 
that all containers are in yood condition, and that they £ry effectively 
closed so that the contents cannot be easily removed or handled. 

202. CHEMICAL AMMUNITION. Chemical ammunition should 
be inspected to see that it is stored &o that any leaky container can 
be readily removed and that facilities for handling leaky containers 
are available. The ammunition should be examined monthly for 
leaks and every 6 months for rust or corrosion. Boxes should be 
examined to see if flu*™ are any instructions thereon requiring the 
destruction or use of the contents by a certain date. Containers 
which develop leaks should be reported, through channels, to the 
Chief of Ordnance. Such reports should include information a* to 
type, lot, date discovered, nature of leak, and whether apparently 
caused by defective material or improper handling, and disposition 
made of container or disposition recommended. 

20tt. LNtiElT COMPONENTS. Inert or amply components of am- 
munition should be inspected to see that they are properly protected 
h gainst rust and cormr-non, or if they need a renewal oi a protective 
coating of paint or grease. 

204. OUTDOOR STORAGE. Ammunition stored outdoors should 
be frequently inspected fur sifms of deterioration or loose components. 
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2t)5> RKPORT OF UNSKKVICFAHLE AND DEFECTIVE AM- 
MUNITION. 

a. When the material in the hands of troops is inspected, inquiry 
should be made as to any ammunition failures experienced since the 
date of the last inspection and whether such failures have been re- 
ported. If no report has been made through channels to the Chief 
of Ordnance, all available details of failures wilt be collected and so 
reported. 

h. If the inspector finds defect* in ammunition which will require 
the expenditure of labor or funds to correct, he should take care to 
examine a sufficient number of containers or rounds to insure a 
report on average conditions and not isolated cases. The examination 
of fire containers, selected at random, should be sufficient for a report 
that will reflect average conditions. 

206* PUBLICATION FIIJS. 

a. A file of pertinent Technical Regulations, Technical Manuals, 
Field Manuals, WDSB's, Ordnance Field Service Bulletins, and Ord- 
nance Department Safety Bulletins, together with a copy of the 
Ordnance Safety Manual, CO. Form No. 7274, will be kept complete 
and up-to-date, The service command or department ordnance of- 
ficer or his assistant should determine, when inspecting ammunition 
at a. post, c«mp, or station, that such fites are available and their 
contents thoroughly understood. 

h. Additional information regarding inspection and surveillance 
may be found in chapter $ r 



Section VII 
RENOVATION 

207, UEFJIMTIONS, 

a. KetiovHlinn denotes all activities, necessary to place ammuni- 
tion in a serviceable condition, which involve disassembly of the 
item. Such disassembly does not mfian that which is involved in 
ordinary operation such as the fuzing and unfuzing that may be per- 
formed by gun crew, but that which involves the opening of a joint 
which originally was intended to be permanent, as shown by crimp- 
ing, staking or cementing, Wonovatiori may be necessary to replace 
a component which has become unserviceable or undesirable because 
of deterioration, damage, or change of design. Renovation of ammu- 
nition includes such reconditioning, salvage, and destruction of un- 
usable components as may be required. 
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]u Reuumlhuming de-notes thc>5ie maintenance and repair activi- 
ties which do not involve replacement of unserviceable components. 
It includes such operations as deru sling, repainting, restencihng, repair 
r>f containers, and superficial repair as removing dents Iron? cartridge 
cases and straightening bomb fins, etc. 

e. Maintenance is an all-inclusive term involving reconditioning 
and renovation as defined above. More specifically, maintenance is 
the maintaining of slocks of ammunition, ammunition components, 
and explosives in Serviceable condition for immediate u$£, 

d. Salvage includes operations necessary to disassemble or break 
down ammunition and ammunition components in order to recover 
thorofnom all materials and components which are or may be service- 
able or which may have value as scrap, 

20#. DESTRUCTION OF UNFIT OR U!N SALVAGE AMMUNI- 
TION. Ammunition or its components which ary unfit for salvage or 
are un&afe to handle ai'e disposed of by such methods of destruction 
as detonation, burning, or dumping at sea, as described in chapter 4 + 

2\w. autiiokitv ron innovation. 

a* Renovation of ammunition, ammunition components, and ex- 
plosives will be undertake^ jn the Zone of the Interior only upon 
receipt of specific authority and instructions from the Chief of 
Ordnance, 

J). The Chief of Ordnance issues orders for renovation operations 
based upon one of the following: 

(1) Surveillance rt sports from an ordnance activity to which am- 
munition inspector^ axe assigned, either in the United States or the 
overseas departments. 

(2) Reports of functioning or othur tests, either surveillance 
Acceptance, or special 

(3) Reports from the using services usually originating, from ord- 
nance officers assigned to class h II, or III installations or with com- 
mand organizations. 

(4) Reports of malfunctions and accidents from the using serv- 
ices, submitted in accordance with AR 750-10. which may disclose a 
desirable engineering charge. 

2 10. SAFETY RETIREMENTS. 

Renovation, tihould be performed in *m isolated area or build- 
ing specifically designated for that purpose. The quantity of explo- 
sives present should bo ihe minimum necessary to carry out the 
operation, These opera J ions should be carried out in conformity with 
the quantity~distanci! requirements of chapter 3, section II, based 
upon the total quantity at the operation. The number of persons 
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permitted el or near the operations should be kept to a minimum, 
The area or buildings should be free of loose explosives, wsrte paper, 
and other combustible material. All work will be performed under the 
direct and competent supervision of experienced personnel. 

b. Renovation operations are hazardous and require a thorough 
knowledge of the activities involved, the hazards to be guarded! 
against, and the precautionary methods necessary for greatest protec- 
tion to personnel and property. The equipment used must be de- 
signed with this in mind and, in many instances, operations must be 
conducted in workrooms barricaded for the protection of personnel 
and property in the vicinity of the hazardous operations. Barricades; 
may be of three general types: reinforced concrete, metal, or earth, 
or any acceptable combination thereof. The height and thickness of 
the barricade are governed by the renovation requirements. The 
decision as to the number and type of operations to be conducted 
behind a barricade should be based on the hazards involved, and the 
barricade, equipment, and tools to he used should be designed to 
make the best and most efficient use of the protection afforded by the 
installation. 

21 I. SAFETY RECDI-ATION* FOR MAINTENANCE AND SAL- 
VAGE OF EXPLOSIVES OK AMMUNITION. 

a* Ammunition or explosives shall not be renovated or salvaged 
within a magazine where other ammunition or explosives are stored. 
These operations shall not be carried on within the magazine area 
unless the site, empty magazine, buildings, or cars in which the work 
is done are devoted exclusively to such work, and are specifically 
approved by the Chief of Ordnance, Such operations may be carried 
out in an empty magazine or in the open at intraplant quantity- 
distance requirements, but in no case at Jgrs than 100 feet from the 
nearest location of explosives. 

h. The quantity of explosives or ammunition involved or present 
in any operation at one time in one location shall be limited to the 
minim um quantity necessary to carry out the operation, thus: 

(1) Black powder, 100 pounds. 

(2) Separate-loading propelling charges— 1 open container, and 
four closed containers, 

(3) High explosives are limited to one open container of 100 
pounds and four closed containers, 

(4) Smokeless powder limits shall be one open container and 
nine closed containers. 

f:. Hazardous operations, such as those involving tlte removal o£ 
boosters from shells, and the disassembly of fuzes and grenades, shall 
be barricaded to reduce operating hazards. Disassembly of arnmuni- 
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tion and bombs and other similar disassembly operations shall l>e 
performed behind an adequate barricade. Examples are: 

(1) Disassembly of loaded booster**, bursters, loaded fuzes, loaded 
primers, and blank ammunition, 

(2) Removal of boosters and fuze seat liners from loaded bomb^ 
base plugs from loaded projectiles, and loaded boosters from loaded 
shells. 

H- The following, H»d very similar disassembling operations may 
be performed without a barricade provided the assembly has been 
usual and the ordinary equipment, tools, and methods used in the 
assembly are sufficient to accomplish the disassembly without the 
application of undue force. Care must be taken to ascertain that the 
surfaces to he separated are not corroded, contain no hardened glue* 
or other binding agents, and art not sealed with metallic talking. It 
undue force is necessary, these operations must be accomplished be- 
hind a barricade, 

(1) Removal of loaded fuzes and fuze well cups and ignition 
cartridges from loaded shells, 60-mm and 81 -mm primers, and dis- 
assembly of projectiles and cartridge case* in fixed ammunition, and 
the removal of set screws from loaded projectiles,, 

(2) When stake punch marks must be removed with drilling 
equipment the equipment must be provided with a positive Slop to 
pi-event the contact of the drill with the fujte or booster parts, or with 
the explosives in the shell or its contents 

(3) The removal of hand grenade fuzes from loaded grenades 
must be performed immediately in front of a suitable protective tank 
equipped with an effective baffle, inLo which the grenade can be 
deposited should a premature ignition of the tiring medium occur. 

When soldering operations are performed upon metal contain- 
ers, precautions shall be taken to insure that they contain no loose 
grains of powder or explosives dust, 

f. All salvage components most he kept separate until disposed 
of in accordance with Army Regulations or directions uf the Chief of 
Ordnance. 

212. EQUIPMENT FOK BAKKlCADKS, 

Normally the equipment required for barricaded operations 
consists of a suitable barricade, holding devices, operating device, 
means of following the operation, and method of safely transmitting 
power required for the operation, 

(1) A suitable barricade is one that wiJ] afford the necessary 
protection to personnel and property. The Jocation of the barricade 
should be such that it will equal or exceed the minimum safety dig- 
is* 
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tftnces required by the class and quantity of explosive involved, as 
shown in paragraph 172. 

(2) A suitably holding device, located to the rear of the barri- 
cade, may consist ot* some form of & vise or jig on either a fixed or 
an adjustable ha&e, placet! in such a manner as to hold the item in 
a centered position so as to permit the proper application of the oper- 
ating device, 

(3) A suitable operating device may be ft wrench or other tool 
designed to fit the item for the work to be performed. 

(4) A suitable means for observation may be furnished by a 
mirror or series of mirrors located so as to keep the personnel fit a 
safe distance from the operation, 

(5) A suitable method of transmitting power to the operating 
device normally consist^ of a shaft extending through the barricade 
and should have a positive stop on the operating side to prevent its 
being blown forward through the wall, in event of an explosion. Per- 
sonnel should not be exposed in a direct line with 9 shop which 
extends through a barricade. 

213* TOOLS AND SUPPLIES, Tools and supplies for ammuni- 
tion renovation are listed in ORD 10 SNL N-500-CA and described 
in TM 9-1905, Other tools ftnd equipment that have to be designed 
should meet strength requirements and guard against the introduction 
of chemical, mechanical, or electric haaards over and above the nor- 
mal hazard of the ammunition and explosives involved. When ex- 
posed explosives are involved, the use of safety tools and equipment 
which may be made of nonsparkin& metals, wood, or fiber, is required 
The use of certain types of notisparking tools must be judicious, how- 
ever, because certain types of noriaparking metals may form sensitive 
salt compounds with certain types of explosives; for example, the use 
of any copper-bearing metal with explosives containing nitrates. 

214. PLAINMISG OFKKATIONS* 

a. In planning normal operations, the. sequence of operations 
should be considered in foui separate phases (not considering move- 
ment to and from storage): 

(1) D jsassem rly group. Removing packing materials, and dis- 
assembling ammunition preparatory to renovation, 

(2) Reassembly GROUP. All preparation for and proper reas- 
sembly of the item. 

(3) Finish group, All necessary reconditioning and returning 
of the items to their packages, with necessary package marking and 
repair. 

(4) Disposal group* Disposing of all unserviceable or unusable 
component part;* waste explosives, etc n that may accumulate during 
renovation operations. 
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Section VIII 

PRECAUTIONS FOR PRACTICE FIRING 

21a, ^EtSEKAL. Specifications, standards, and limits of precision 
are prescribed for the manufacture and preparation of ammunition. 
In spite of this, inherent limit ations exist and malf unctions of ammu- 
nition may occur, The immediate problem is to prevent the occur- 
rence of malfunctions wherever possible, to minimize the effect when 
they do occur, and to avert, through experience, similar malfunctions 
in the future. The general safety precautions, chapter 3, section I, 
should be observed wherever applicable. The specific regulations 
and precautions for ihe Use of each type of ammunition given in 
this section and in chapter 2 will be observed. 

216. GEN £ UAL PKLCAIJTJOIY4 HKFOKK FIR INC. 

a* StaUib of ammunition lot*. A check should be made to 
determine the status of the lot of ammunition intended for issue. 
Ammunition should not be fired it the lot number is not positively 
known. If defects which may affect the safety an J functioning of 
the ammunition are found in a lot graded as suitable for firing, a 
pi-cm pt report of the condition will be submitted to the service 
command or department ordnance officer* Firing of that lot of 
ammunition will be suspended pending instructions from the proper 
ordnance officer- If malfunctioning occurs during firing, a prompt 
report on the ammunition lot will he made as prescribed in AR 750-10. 

AUtii-Htiuri* ami ittiljuthutiuTiR. Any alteration of loaded am- 
munition except in accordance with specific instructions from the 
Chief of Ordnance is hazardous and therefore prohibited. Serious 
and fatal accidents have resulted from substitution of propelling 
charges, fuzes, primers, and projectiles, and fr^m, the local prepara- 
tion and loading of practice ammunition, including grenades, pyro- 
technics, etc. 

c. Fbcing ammunition. All ammunition at the firing, point will 
be so placed as to minimise (he: possibility uf ignition, explosion, or 
detonation in cast* of accident at the yun position. It should be 
in a dry place and protected from the direct rays of the sun by 
tarpauhn or other covering. There should be ample circulation of 
air through and on all sides of the stack Erratic ranges and dan- 
gerously high pressures may result from overheated ammunition. 
White-phosphorus shell will by stacked (preferably with the base 
of the projectile down, although if the temperature is not expected 
to cuceed 105° F, this precaution is not necessary) in a space cleared 
of all combustible material, awfiy from personnel and Other ammuni- 
tion. AH components in the field should he stored separately and 
in small amounts to minimize danger from accidental burning of 
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powder or detonation of projectiles, fuzes, and primers. Chemical 
ammunition is stored away from other types of ammunition. 

il, Safel> KuiH^- Data for de limiting safely ioncs for ranges in 
firing, smalt arms, artillery weapons, and chemical-warfare weapons 
will be found in AR 750-10. 

e. Smoking, Smoking by anyone handling, or in the vicinity of, 
explosives o( ammunition ia prohibited. 

f* Li^hl*. Use of any lights other than approved lanterns or 
flash lights in the vicinity of explosives or ammunition is prohibited. 

£. Handling, Care shouhl he taken not to tlrnp projectiles, 
powder container}}, or luxe or primer containers* Projectiles should 
T?ot be allowed to strike together* All safety precautions tor bundling 
ammunition given in Technical Manuals and in this manual will 
be rigidly observed. 

h. Var kings* Moisture-resistant seals of packed ammunition 
should not he broken until the ammunition is ready to be used. 
Rounds should not be withdrawn from containers until they are 
ready to be 6 Jed unless the ammunition is to be loaded directly 
in io the caisson. Safety devices on fu^ofc will be removed just 
before firing and at m> other time. Components of rounds prepared 
for firing but not tired will he returned to their original condition 
and packings and appropriately merited and reseated. Such com- 
ponents will h* used first in subsequent firings in order that stocks 
of opened packings may be kept fit a minimum, 

L im-«iiliin»». The complete round or each component should 
be inspected by a member of the ^un cvrw for burs> dents, gravel, 
dirt, grease* and other materials before loading into the £un. A cloth 
should be kept nearby for wiping off grease, dirt, and foreign matter. 
Ammunition must be clean and tree from dents, which will interfere 
with proper seating of the round, before: it is placed in the weapon. 

217. GENERAL lMtKCU: HONS DURING AND 4KTEIC LIKING. 

it. Dvfrc-in mid mullum tkmi it£s t AR 750-10 provides that all 
officers having charge of firing must make h report to the. local 
ordnance officer of any ordnance materiel issued to the troop* which 
malfunctions in firing or ru veals defects either in firing or in storage, 
including such malfunctions and defects noted in tQrget-practice 

reports. It is tbt* fluty of the local ordnance officer to investigate 
all cases of rnfdluric-imning Qn d defects observed by him or reported 
to him, and to report serious cases tr: the Chief of Ordnance through 
the service command ordn^nc^ officer. Whenever an accident occurs 
which results in injury to personnel or damage to materiel, the lot 
of ammunition will be suspended from use and an immediate report 
wiJJ be made directly to the Chief of Ordnance by the ordnance 
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officer under whose supervision the materiel is maintained or issued. 
One copy of this report will by sent to the service command ordnance 
officer. Accidents of a serious or potentially serious nature require a 
report by the quickest means of communication available. Insofar 
as practicable ail evidence will be preserved and not be disturbed 
until the arrival of an investigating officer. 

b, Protection of personnel. AR 750-10 gives the regulation* 
and details for protection of persons in the vicinity of the tiring point. 
Any individual in the military service who observes a condition 
which makes firing obviously unsafe immediately command 
'CEASE FIRING." If at a distance from the unit firing, he will 
make the prescribed signal to halt firing. When chemical ammuni- 
tion other than smoko is fired, all persons will be provided with 
KB* masks. Consult AR 750-10 for regulation*) governing the use 
of service ammunition for training purposes, 

c. luring through treea. When firing ammunition from a mask 
□f trees, a premature burst may result if a fired shell or shrapnel 
strikes the branch of a tive. The striking of even a tv/ie by a shell 
fitted v/ith a time fu20 may derange the setting or deform the time 
ring and cause a premature hurst. 

d* Dud A dud is a discharged but unexploded bomb, projectile, 
or grenade. It mey result from defects in the fuse, booster, or charge: 
from the unscrewing of fu*es in flight; or from the character of the 
ground at the point of impact. Whenever a dud can be readily 
located and examined without moving it, an effort should be made 
to determine the cause of the failure. A dud is a source of danger 
and if improperly handled may ezplode and injure personnel A com- 
paratively slight blow or disturbance may cause it to explode. Duds 
should be destroyed in place (for methods of destroying see chap- 
ter 4). 

21 SMALL- ARMS AMMUNITION. 

'A. Inspection- Sin all-arms ammunition will be examined before 
issue The procedure for examination and the defects to look for 
arc described in TM 9-1Q90. WDSB 9-AMM 4 contains essential 
information concerning the grading, of amalt^arms ammunition and 
the disposition of fired components and unserviceable rounds in 
accordance with AR 775-10, Lots having more than 5 percent of 
defective cartridges will be subjected to 100-percent inspection, defec- 
tive rounds culled out, the serviceable cartridges repacked prior to 
issue, and report made to the Chief of Ordnance. Normally; small- 
arms ammunition will have no visual defects unless it has been stored 
for a considerable period' ammunition with less than 5 percent 
visibly defective round* may be issued without 100»percent inspec- 
tion. If 20 percent or more are defective; the lot is withdrawn from 
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service and held for disposition, The post ordnance officer should 
see that the troops are instructed as to trie kinds of visible defects 
which can be readily detected arid the correct manner in which to 
cull ammunition. Particular attention should be paid to incipient 
cracks which are not easily detected unless the thumb is pressed 
against the bullet, thus exposing the crack in the cartridge case. 
Defective cartridges will be considered as grade 3 ammunition. 

b« identification. Since different types of small-arms ammuni- 
tion ure of similar appearance, the kind of ammunition being issued 
will be strictly checked from the markings on the packing, 

c> FJring blank eartri fluffs. Blank cartridges should not be fired 
at a representative enemy at distances lewi than 20 yards, as the 
wad or paper cup may fail to break up. 

d. Mi«firra anil hangfire*, 

(1) For procedure in the event of an apparent misfire, see chap- 
ter 2* section J, 

(2) When a hangfire occurs, in any lot, its use should be sus- 
pended and a report will be made as prescribed in AR 7 SO- 10 to 
the post ordnance ofheer, giving the number of the Jot involved. 
The ammunition tot thus affected will be withdrawn and replaced 
by serviceable ammunition. 

t\ Lodged bullet*. When a bullet lodges in the bore of a rifle, 
pistol, or machine gun P U should be removed by the application of 
pressure from the muzzle end of the weapon, To attempt to nhool 
the bullet out with anof/ier cartridge U extremely dangerous and 
therefore prohibited. 

f* Defective founds Dented cartridges, cartridges with loose 
bullets, or otherwise defective rounds should not be firedL 

g+ Misfire* in blank firing. Misfires in which the primer ex- 
plodes but fails to ignite the powder charge have proved dangerous 
in firing automatic arms with blank-firing attachments Some of the 
powder is blown into the bore and becomes lodged in the blank- 
firing attachments. A series of such rounds will cause an accumula- 
tton of powder sufficient to result in serious damage when ignited 
by a normal cartridge. When misfires in excess of 5 percent occur 
in firing blank cartridges, the firing of that lot of ammunition will 
be suspended and reported to the Chief of Ordnance. 

h. Armor-piercing ammunition. The use of armor-piercing 
cartridges is prohibited in demonstrations in which tanks take part. 
When Using armor-piercing ammunition, the cotes of bullets which 
fail to penetrate will rebound. The radius of rebound depends on 
several factors but may be estimated as a maximum of 100 yards 
for caliber .30 and 200 yards for caliber ,50 armor-piercing 
ammunition, 
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j + Protection of ammunition. After a container of ammunition 
is opened and cartridges issued, each man should take care of his 
own ammunition. The primer should protected from blows by- 
sharp instruments, as such a blow might explode the cartridge. 

j. U*e of nil or grease, The use of oil or grease on cartridges is 
prohibited. These agents cause injurious abrasives to collect in 
automatic weapons and produce excessive and hazardous pressures 
on the rifle bolts when nonautomatic rifles are nTed r NOTE: Thin 
restriction is not applicable to 20-mm ammunition. 

219. AKT3J JLERY AMMUNITION. 

a- Examination. Before fking, representative samples from each 
lot of ammunition should be examined for visible defects such as 
exudation, corroded fuzes, looseness of projectiles in cartridge ce#es r 
damaged rotating bands, and excessive moisture and dampness, etc. 
1/ these defects are likely to cause difficulty when the fuze is set 
or the round loaded into the gun, or question exists a& to the 
safely and functioning of the ammunition, it should not be used 
until it has been examined by the service command ordnance officer 
or his assistants. Cere should be u^ed in condemning ammunition 
from use, as shell which are exuding slightly can be made ser vice- 
able as prescribed in War Department Supply Bulletins. Often, 
fuze* which are only slightly corroded or discolored are serviceable 
and can be used, 

h. Puvkiugs. If the ammunition is packed in individual tin or 
fiber container^ the containers should be opened by means of the 
tear strip provided; the found should no I be withdrawn from the 
container until it is to be fired unless the ammunition is loaded 
directly into the caissun. All powder charges except the charge to 
be served to the piece for the next succeeding round will be kept 
h\ their containers. 

c. Placing <vf ammunition. At the firing point, ammunition 
which is not carried in caissons should be located to tha left of the 
caisson, and not directly to the rear of the gun. It should be 
protected from moisture, dampness^ and the direct rays of the sun 
by a tarpaulin so placed that air can circulate through the pile. 

d. Propelling; charges. 

(1) Premature ignition. The powder charge for a round will 
not be brought near the breech of the gun until the preceding round 
has been fired, the powder chamber carefully sponged with a wet 
sponge or cleared of any possible smoldering remains by use of the 
gas ejectorsj and the face of the mushroom head has been wiped. 

(2) Flargbacks. When the breechblock is withdrawn, the gases 
remaining in the bore sometimes pass to the rear and ignite upon 
striking the air, regardless of the direction of the wind. Flames of 
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varying length and intensity result. Precautions most be taken to 
prevent the flame from reaching a new propelling charge, as well as 
to prevent serious burns to the breech detail. 

(3) Blending. Propelling charges will be fired us received 
Blending will not be resorted to except in special cases where the 
necessity therefor has been approved hy the Chief of Ordnance, 
who will furnish the necessary instructions, 

(4) Erratic ^nd excessive pressures- Erratic pressures or 
ranges may be due to deteriorating propelling charges, improper 
ignition of the propelling charges, defective: or loose rotating bands, 
and, in th$ case of separate-loading ammunition, improper wrapping 
or lacing of the charge. Excessive pressures are likely to develop 
if the diameter of the propelling charge is altered so as to prevent 
the projection of the Hame from the igniter to the front of the 
powder charge. Fur further information, see AR 750-10. All powder 
lots giving excess pressures should lie immediately suspended from 
usc> pending instruction from the Chief of Ordnance. 

(5) Maximum ranges. The term "supercharge 1 * ts purposely 
used in referring to the propelling charge required to give maximum 
range. It cannot be too strongly emphasized that the "normal charge" 
should be used always within the ranges obtainable, and that the 
use of supercharges must be avoided except where maximum ranges 
are necessary. If this is not complied with, excessive wear of the 
guns will result. With multisection propelling charges* the complete 
charge is used when supercharge is desired; only the base section 
and such lower zone increments as may be required are used in the 
lower and intermediate ranges. Where the charge is of base and 
increment type, only the bft.se charge is used when the normal charge 
is desired 

(6) ICNlTEKSv 

(4t) When loading the separate toft ding propelling charge into 
the gun, be sure that yri igniter is always on the end of the charge 
toward the breech. The cloth used far assembling igniters is dyed 
red and indicates clearly the end which should be at the rear of 
the chamber. The red dye also indicates that the igniter contains 
black powder. Undyed igniter cloth has been used, however, for 
some propelling charges now in the service. In this case the igniter 
end can be identified by the quilting used tu hold the black powder 
in position and by the words "IGNITING POWDER ' stenciled on 
the igniter. 

(b) Propelling charges should not be placed in the gun with the 
igniter fastened to them by safety pins. Before firing, the safety 
pins should be removed and the igniter pad attached to the charge 
by sewing the stitching being caught in at least three places, 120 
degrees a pan. 

JOB 



TM 9-T900 Par. 219 

Care, Handling, and Preservation 



(c) It is the practice to pack one igniter in each cartridge-storage 
case. Surplus igniters remaining after firing should be destroyed 
in accordance with chapter 4. 

(7) Tags and protector caps. Igniter-protector caps and 
data tags will be removed from propelling charges before loading 
into the gun. 

e» Difficulties in loading or extracting ammunition. 

( 1 ) Difficulties in loading or extracting ammunition may be due 
to dented or bulged cartridge cases, or to foreign material in the 
chamber or bore of the gun. When the cartridge case is hard to 
extract, an inspection of the chamber should be made to determine 
whether the chamber is fouled, scored, or pitted. If it is fouled, it 
can be readily cleaned; but if it is pitted or scored, a report should 
be made to the post ordnance officer. The use of a tool to strike 
the base of a cartridge case to chamber rounds is prohibited. Per- 
sonnel should be protected in case a round is partially chambered 
and the breechblock is completely closed. In a heater chamber, 
ignition of the propellent powder may occur. 

(2) If a projectile cannot be readily extracted from the gun or if 
a projectile becomes separated from the cartridge case when the 
breech is opened, it should be fired out, if possible, particularly if 
the cartridge case will slip over the base of the projectile and will 
chamber in the normal position. If the cartridge case will not slip 
over the base of the projectile, the cartridge case should be shortened 
the necessary minimum amount; when this is done, a reduced charge 
should be used (approximately half of a normal charge) because of 
the reduced obturation, particular care being taken that the point 
of impact of the projectile is such as not to endanger personnel or 
property. If this is not possible, the projectile should be removed 
under the direct supervision of an officer, using a rammer which 
bears only on the projectile and provides for clearance around the 
fuze. 

(3) If a rammer is used, extreme care should be exercised to 
prevent any force from being applied against the fuze. The Edwards 
rammer, designated as RAMMER, unloading. Ml, is provided for 
this purpose for use with 75-mm point-fuzed projectiles (fig. 163 ) 4 

(4) The removal of the projectile, whether by firing out or by 
ramming, should be done under the direct supervision of an officer, 

f. Misfires. When a misfire occurs, the following precautions 
will be observed: 

(1) Fixed or semifixed ammunition. Two attempts will be 
made to fire, except in the case of guns which cannot be recocked 
without opening the breech. Upon failure to fire for 30 seconds, 
the misfired round will be removed. If it is not possible to remove 



303 



Care, HantiJin&afKf Preservation 



9 1*00 




TM 9-T900 Par. 519 

Care, HandUn&and Prei&rvation 



the round from a hot tube witbm 45 seconds after the original 
misfire, water should be played on the barrel until it is cool The 
safest time to remove a misfired round of fixed ammunition is 
between 30 and 45 Seconds after its occurrence, 
(2) Separate-lqaping ammunition, 

(a ) Two attempts will be made to fire the primer before it may 
be removed. If the primer is heard to fire, a minimum of 60 seconds 
wiJJ be allowed before the breech may be opened and the faulty 
charge* removed. The faulty charge must be stored separately from 
other charges. 

(b) If the primer is rtot heard to fire, two more attempts to 
fire will be made. Then proceed as follows: 

J, If the primer can be removed by a person standing clear of 
the path of recoil, after 2 minutes have elapsed^ the primer may 
be removed and a new one inserted. If the second primer fails* 10 
minutes should be allowed to pass and then the breech may be 
opened. 

2> If the primer cannot be removed safely as described above, no 
attempt will be made to open the breech or replace the primer for 10 

minutes. 

(c) Misfire primers should be handled carefully and disposed 
of quickly, owing to the chance of a primer hangfire. Further infor- 
mation will be found in AR 750-10 and the Technical Manuals and 
Field Manuals pertaining to the piece. 

g. Kim;*, 

( 1 ) Extreme c^re must be taken in handling and asaembUng 
fuzes ro $ht*ll or bombs. Att fttzes must be treated as delicate mecha** 
tu$rri$, .The forces which orn\ a faze on firing a w&upon can be simu- 
lated by rolling or <!r&ppirtg > and a tuze so armed may be ttirtction&d 
by the impact of a blow or by dropping. 

(2) In the asaetnbty of fuzes and projectiles, the fuze body, 
threads, adaptor, arid fuze cavity must be inspected to insure that 
grit^ groase, or other foreign material is not present. This is necessary 
for proper seating of the fuase without the use of excessive force. 
Cleaning of the fuze cavity should be accomplished with a piece of 
cloth and a small fctick which can be inserted into the cavity, Fure- 
hole lifting pings should not be removed except for inspection or 
when the fuze is about to be inserted, 

(3) When ammunition or projectiles are issued fuzed, no attempt 
will he made to remove the fuses without specific authority arid 
instructions from the Chief of Ordnance* 

(4) Fuzes will not be altered. Any attempt to elter or disas- 
semble fuses in the field is dangerous and is prohibited except under 
specific direction of the Chief of Ordnance. The only authorized 
assembling or disassembly operation* are screwing the fuze into the 



P<irs. 219-211 TM 9- TWO 



projectile if the round was not issued fuzed, or unscrewing the fuze 
frem the projectile if ?>ot fired. 

(5) Every precaution should be taken to keep moisture away 
from powder-train time fg^es. 

(ti) Time fuses are always issued set "safe/' and if not used 
after making a setting, tliey should be reset to safe before storing, 

(7) When ready to be loaded into the gun, each round which 
contains a time fu*c or point-detonating fuze should be kept out 
of the pain of recoil until recoil of the previous round has taken 
p]acn; this practice will prevent a heavy blow on the fu*c If 
fuzed rounds are accidentally struck in this manner, they will not be 
fired under any circumstances hut will he immediately placed in a 
segregated Location and reported to the post ordnance officer for 
examination and necessary action. 

(8) When checking the accuracy of fuse setting by cutting trial 
?uzes f no fu^a should! 1>e cut more than twice. 

220. BLANK AMMUNITION. 

ii. Only blank ammunition furnished by the Ordnance Depart- 
men l will be used. Blank ammunition is issued to the usinfc services 
in complete: rounds only. Smoke-puff charges or blank ammunition 
will not be improvised when they to** not provided. 

k If kept intact handled with care, and protected from heat T 
the complete round of Wank ammunition is, comparatively safe- The 
following precautions, however, should be observed: 

(1) Under no circumstances will rounds of blank ammunition 
be tampered with in the field. 

(2) Blank ammunition should ;iot by removed from the fiber 
container sooner than is necessary before firing. Remaining rounds 
should be kept away from the gun. 

(3) Identification of the ammunition before firing must be 
positive, and no attempt should be jnadt to use it in a gun other 
than that for which it is intended. 

(4) Any round in which the chipboard closing cup is not firmly 
in place should not he fired an<l should be handled with care until 
disposed of as directed in chapter 4. 

221. PYROTKMIMCS, GRENADES. AND CHEMICAL AMMU- 
NITION. 

a. Pyrotechnics and grenades should be located some distance 
cither to the right or left of thu firing points, never directly behind. 
Protective measures against grass fires should be provided, and ex- 
treme caru should be taken to prevent a grenade or piece of burning 
pyrotechnic material frym dropping into tx>*es of ammunition. 
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Pyrotechnics which hove been unsealed should be disposed of as 
piovided in OFSB 3-9 r 

l>. In order to prevent accidents from the use of lethal or toxic 
chemical ammunition, no \Wc. cheinitia] ammunition other than non- 
toxic smoke and nontoxic lachrymatory gas will be Used for training 
purposes, including target practice, demonstrations, and tactical exer- 
cises> except udder the personal end dirutt supervision of h commis- 
sioned crncci of the Chemical Warfare Service. This limitation does 
not apply to the use of instruct iona] gas identification £ets or detona- 
tion gas identification sets, Smoke-producing materials will not he 
released in training within 300 yards of person nel,. livestock* buildings, 
equipment* or uher objects which m^y be damaged. Equipment 
contaminated with corrosive acids produced by liquid smokes will 
be washed with water as soon as possible except when other methods 
of protection or cleaning are prescribed in the appropriate Technical 
Manuals 

e. Burning-type grenades, smoke pots, and two-compartment 
csndlos should be stored in a. cool, dry place. They should not be 
ignited within 5 feet of dry ^rass or other inflammable materials. 
Burning-type grenades will not be fired closer than 20 feet from 
personnel, because grenades occasionally flash. When firing smoke 
pots, care should be taken not to have tbe face directly above the 
smoke pot P 

d» Unfuzed grenades will not be fuzed jn ammunition dumpy 
or storage maga2ine*> : or in greater quantities than are needed for 
immediate use, 

22% BOMBS. Altitudes and distances safe from fragmentation 
and blast effect will be specified by the Commanding General, Army 
Air Forces (per, 21, AK 750*10* 22 January 1944), Safety pre- 
cautions anr! methods of unfiling, disassembly, and handling bombs 
are contained in TM 9- 19 SO, All live bombs will be carried safe 
and will not be armed until released. 

223, MOKTAtt AMMUNITION. The same sgfety precautions will 
be observed in the field in the handling and use of mortar ammuni- 
tion 9$ apply to artillery shell (par. 219). Further information will 
be found m FM 23-85 and FM 23-90 
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CHAPTER 4 

DESTRUCTION OF AMMUNITION IN ZONE 
OF THE INTERIOR 

224. CKNERAL, 

( J ) The instmctions set forth in this section are for destroying 
limited quantities of explosives and ammunition. The term ''limited'* 
is defined in subparagraph d, below. When larger quantities are to 
be destroyed or the instructions set forth cannot be complied with 
special instructions will be furnished by the Chief of Ordnance. 

(2) Unserviceable ammunition, ammunition component^ and ex- 
plosives which constitute a haaard, cannot be salvaged, of are unfit 
for their intended purpose and cannot he treed to advantage for any 
other purpose should be destroyed in accordance with existing regula* 
tions. As a general rule st Class I, II, or III installation, the only 
ammunition items requiring destruction are obsolete or deter ioroted 
ammunition (which may be considered together) and duds, 

(3) Lumber which has been exposed to explosives and which 
cannot be readily decontaminated should be destroyed by burning 
only under conditions approved for safety. Examples of such lumber 
are wooden sections of tank&, vats, hoods, pipe lines, etc, in which 
hazardous material is impregnated. However, if wood has been ex- 
posed to explosive material to a limited extent, it may be possible to 
decontaminate it completely by washiitg or steaming. 

I>. ReHpotisihilily and procedure* Prior to destruction, an Am- 
munition Condition Report (0.0. Form 517— formerly CO. 7235) 
will be submitted to the Chief of Ordnance in order that the disposi- 
tion may be approved. This report will be prepared in accordance 
with instructions on the reverse side of the form. An exception is 
deteriorated explosives or ammunition which is found to be immedi- 
ately dangerous to life or property; in such instances, disposition may 
1>e made by order of the local commanding officer. The respon- 
sibility for disposition is a function of the inspector: the responsibility 
for destruction is a function of the post ordnance officer. Where 
local break-down of unserviceable ammunition is ordered, technical 
instructions for the work will be furnished by the Chief of Ordnance. 

Methods. Destruction uf explosive material wtit he accom- 
plished by b Liming, exploding, or dumping at sea. as specified below. 
Burying of explosives or ammunition or dumping them into waste 
places, pits, wells, marshes* shallow streams, or inland waterways is 
ab&oiutely prohibited; except that loose black powder (par. 227) 
may be disposed of by dumping into a stream or body of water. 
Methods for destruction are generally based on the number of units 
to be destroyed, the size tmd nature of each unit, the facilities avajl- 
able f and the topography of the land. 
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d. Quantity of urn munition and explosives* By a ^limited 1 * 
quantity of ammunition and explosives, this section refers to the 
number of unexploded shell and other ammunition normally found 
on a target range or in the field as 311 accumulation from firings or 
other peacetime maneuvers. Larger quantities* generally referring to 
ammunition resulting from deterioration in storage or from obsoles- 
cence, are to be destroyed according to Specific instructions from the 
Chief of Ordnance* 

Material* u^J in destroying by explosion. Charges of 
^-pound hlockg of TNT or sticks of dynamite are used. The&e are 
set off either by time fuse (safety fuse) and ft blasting cap, or by a 
magneto and an electric blasting cap. In no Case will "instantaneous" 
fuse be used. For demolition purposes nitrostarch blocks have been 
authorized as a substitute for TNT blocks. Nitro&t&rch is a hard 
dense substance considerably more sensitive to friction and impact 
than TNT The crushing or breaking of tfie niiroztarch blocks « 
hazardous. Dynamite is not to he used In the destruction of duds. 

f. Material* u&cd in destroying hy fire. Fires used in destroying 
small ammunition components may be made from scrap lumber, 
wood, or such material as excelsior. When components to be de- 
stroyed are laid on the pile before lighting, the fire will be lit from 
a distance by means of a train of inflammable material or by a charge 
of black powder ignited with an electric srtjuib, 

y + Specific types. Information dealing with the particular type 
to be destroyed will be found in the paragraphs following. 

h. Demolition methods. For details of methods and procedure 
of demolition work, consult FM 5-2 5 r 

225. DUMPING AT SKA, 

a. When burning or detonation of explosives or am muni lion i s 
impractical, dumping at sea at depths not less than 900 feet and not 
less than 10 miles from shore is permitted. Before disposal, by dump* 
ing in the sea, of any atji munition, every effort will be made to 
selvage it for further use or reclamation of component pans. Dump- 
ing in the sea wilL in every instance, be done only upon War Depart- 
ment order, 

b. Navy, Coast Guard, and port authorities must be consulted 
and their regulations regarding transfer and rii&pQ&al of material oi 
this nature must he observed. Ammunition items must be removed 
from containers before being dumped overboard. The location se- 
lected for dumping should be appreciably deeper than surrounding, 
locations to preclude the possibility of ammunition being washed 
toward the shore by tidal action. 
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c?. In transit, the boat or barge will display a large red flag at 
lea&t 10 feet above the deck and a competent person will be con* 
statitly on the alert to warn approaching craft of danger. WWrt 
necessary, a War Department representative, who is familiar with the 
hazards involved in handling ammunition, will accompany commer- 
cial vessels contracted to dump such material in the capacity of a 
safety adviser. 

226. SAFETY PRECAUTIONS* 

a* (JroieiraL Safety is the major consideration in destroying 
ammunition and explosives. It is highly advisable to test all safety 
devices beforehand by subj**cting them to the severest teat they may 
be called upon to withstand, provided that such test is. reasonable and 
practicable. Only after safety requirements have been met should 
salvage and economy be considered. It may be necessary to im- 
provise apparatus to accomplish the desired results, and it 3s essential 
that the destruction procedure be analyzed and planned in detail for 
compliance with the general safety precautions in chapter 3 P sec- 
tion L The general safety precautions that must always be complied 
with in destroying ammunition are described below. 

Ik Selection of frite. 

(1) For destruction Rv burning. The selection of a site for 
destruction of explosives by burning should be based on the principle 
of obtaining the maximum practicable distance from all magaaines, 
inhabited buildings, operating buildings public highways, and rail- 
ways. Consideration should be given to the direction of prevailing 
winds. Wherever possibly natural barricades should be utilized be- 
tween the burning site and operating buildings and magazines. The 
burning site should be approximately inhabited-building distances 
from all structures and public thoroughfares, 

(2) For destruction uy detonation. The selection of a site 
for destruction of ammunition by detonation is based on the same 
principles as in step (1), above. Such a site should be 3,600 feet 
from public highways, public railways, inhabited buildings, magazines, 
and operating buildings Where this distance cannot be obtained, a 
pit or trench should be used to limit the range of missiles, Ths 3,600- 
foot limitation does not apply where substantially constructed de- 
struction chambers are used. Fits will not be required when the 
destruction takes place on an artillery range or similar site where a 
cover of earth 2 feet thick should be used tu limit the range of frag- 
ments. Combustible rubbish should be destroyed at a location removed 
from those places where explosives and explosive-contaminated ma- 
terial are destroyed. Where limited space does not permit separate 
burning grounds, a part of the explosive destruction may be reserved 
for burning rubbish, provided the two areas are not operated sirnul- 
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taneously. Such en area should be enclosed by a substantial wire 
mesh, not over Vfc-inch mesh, 

c* Maintenance of grounds. All dry grass, leaves, and other 
inflammable materials within a radius of 200- feet from the point of 
destruction will be removed. Fire-lighting facilities, for combating 
grass fires should be kept readily available and, if practicable, the 
ground at the point of destruction should be wet down wUh water 
at the close of cacti day's operations, The use of concrete mats for 
burning or detonation is not permitted. 

Protection for |MM*flanneL Personnel engaged in demolition 
work should always have ample time to reach shelter affording sub- 
stantial overhead cover and splinter-proof protection. The signal for 
detonation should be Riven by the individual setting the Hastings, 
and only after all personnel in the vicinity are protected by substan- 
tial cover or have reached a safe distance. If an electric blasting 
machine is used, the wires will not be connected to the terminals 
until all persons have reached cover and the person in charge of the 
blasting is assured that the area is property cleared of all personnel. 
Dependent upon local conditions, temporary or permanent barricades 
will be provided and safety distances will be observed by all persons, 

*v Safely ritalmH-i* rciiuJrements for preparation of primers 
^ ml demolition charge*. It is extremely important that personnel 
take adequate precautions to prevent accidental explosions while 
preparing primers for demolition activities. In addition to the gen- 
eral safety precautions currently in force, the following saiety rules 
for the preparation of primers and demolition charges will be strfctly 
observed. 

(1) Test -burning of time fuse (safety fuse), for determination of 
rate of burning of the roll, wifl be done at a minimum safety dis- 
tance of 25 feet from exposed blasting caps or explosives in the 
direction toward which the air current is moving. 

(2) Cutting square across end of time fuse (safety fuse), remove 
and discard 2 or 3 inches of fuse from each roll 

(3) Cut off and test a 1-foot length from each roll for determina- 
tion of burning time. All fuse in fhe same rail should bum &t a uni- 
form rata, though rtife of huming may vary from approximately 30 
to 45 seconds per foot in different roth. 

(4) The supply of blasting caps for the required operation will 
be at minimum of 25 feet from the supply of explosives. 

(5) The preparation of nonelectric primers will be performed not 
less than 25 feet from the supply of blasting cap$ or explosives. 

(6) Cut sufficient time fuse (safety fuse) to permit firer to reach 
a place of safety before the charge explodes, 

(7) Select one nonelectric blasting cap, hold it open end down, 
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and shake gently to remove dirt or other foreign matter, Hold the 
desired length of time fuse {safety fuse) vertical and gently slip the 
cap down over the fuse until the explosive 13 in contact with the end 
of the fuse. If the fuse appears too large to enter the blasting cap 
easily, the end to enter the cap may be rolled between the fingers, 
CAUTION: Do no* use force, 

(8) When the fuse is properly seated within the cap, place a 
standard-type cap crimper over the cap at the fuse end; hold by the 
fuse and crimp cap to fuse. 

(9) No more than six blasting caps will be permitted at tht site 
selected for preparation of primers at any one time, 

(10) The priming of explosives will be performed at a distance 
of not less than 25 feet from the site of any other permissible storage 
or operation point involved in connection with the preparation of 
primers and demolition charges 

(11) Not more than one primed charge of explosives will be 
permitted at any site at any one time. 

(12) The preparation uf primers and the priming of exp losives 
will not be performed in advance of requirements for use of same, 
in view of possible atmospheric effects, 

(13) Bring to the site of the operation only sufficient explosives 
to meet the requirement of the operation involved. 

Tp Kemoval from contain? en. Explosives or ammunition to be 
destroyed by burning will be removed from containers, as any attempt 
to burn explosives or ammunition under even -slight confinement may 
result in an explosion or detonation. 

g + TVlra-mming quantity to be dvairoy^ . The quantity of 
material to be destroyed at one time will depend upon local condi- 
tions. This quantity will be carefully determined by storting with a 
limited number and then gradually increasing that number until the 
maximum which can be destroyed without damage to surrounding 
property or causing disturbance to civilian areas is determined. The 
responsible individual will make sure before he gives the signal for 
detonation that thcry ii no unauthorized person in the danger area 
and that all authorized persons are protected by adequate distance 
and cover. 

h. Collection of um:xploded amifcfciintlion* As some types of 
ammunition are comparatively difficult to explode, a search of the 
surrounding grounds should! be made after each blast and any ma- 
terial which has been thrown from the pit and not detonated should 
be collected and included with the next charge to be destroyed. 

i. Segregation of m^ic-rlal wailing destruction. Explosives or 
ammunition awaiting destruction will not be piled within 20Q feet of 
the point of destruction and will be protected from grass fires, bum- 
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jng embers and flying fragments. AH dry grass, leaves, and other 
mflgmmable material will be removed from the area within a radius 
of 50 foet of the pile, 

j. Caution aguinrt re-igtiiliun, In repeating burning operations, 
care will be taken to guard against material being igniied from burn- 
ing residue or heat in the ground, 

k. Improvising* The us* of improvised methods for exploding 
blasting cajia is prohibited, 

1. Misfire** In case of a misfire, personnel will not approach the 
pit, trench, or point of detonation until a period of 30 minutes has 
elapsed, 

in. U*e of trains! [bertHnineL Destruction of ammunition will 
never be attempted by inexperienced or untrained personnel. The 
number of personnel engaged in such operations will be kept at a 
minimum consistent with safety, but no person will be permitted to 
Work alone. 

n# Guarding demolition uvea* Guards, safety signals and warn- 
ing signs will be used as required to keep unauthorized personnel 
from danger areas during destruction operations. 

n* Additional instructions In the absence of specific regulations 
or information covering any phase of the destruction of exptosive 
material, instructions will be requested from the Chief of Ordnance. 

227. BULK EXPLOSIVES. 

a. Black patv<U:r k The safest method of destroying black powder 
is to dump it in a stream or body of water; if no suitable body of 
water convenient, it may be burned. Only tools of wood or non- 
sparking metal will be used in opening the containers. The contents 
of one container only will ba burned at one time provided that quan- 
tity does not exceed 50 pounds. The powder must be removed from 
the container and spread out on the ground in a train about 2 inches 
wide, care being taken that no pari of the tram parallels another 
part except al a distance of more than 10 feet. A train of inflam- 
mable materia^ such as excelsior, about 25 feet long and extending 
to windward must be used to ignite the powder, as the resulting flare 
of explosion is so quick that there will be no opportunity to withdraw. 
The emptied containers will be thoroughly washed on the inaid** 
with water, as serious explosions have occurred with supposedly 
empty black-powder cans, Safety precautions, particularly those in 
paragraph 226, should be observed. Wet black powder on drying 
may resume its explosive properties. 

h. TINT, explosive I), ami tetryl will be destroyed by burning. 
They must not be dumped into water, as they poison it, The e*p]o- 
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sive to be burned will be removed from containers and spread in a 
thin layer, not jnure than 3 or 4 inches thick, on onother layer ot" 
inflammable material, such as excelsior. A train of inflammable 
material w\U be used to ignite the explosive. Safely precautions in 
paragraph 22o should be observed* High explosives should not be 
burned in lump form, If explosives must be burned in lump form, 
the quantities should b(\ less than stipulated below foe loose explo- 
sives, and an ostpLo&ion may occur, Instances are on record of eJtpio- 
sivt^ below {winch in most instances bum), detonating while being 
burned. The maximum amounts of loose high Lixplosives which may 
be burned at one time shall be limited as foUows; 

(1) DNT, TNT, explosive D — 500 pound*. 

(2 ) Pentolite. tetrytol — 250 pounds. 

(3) TetryU composition A t EL anil C, RDX, halcite — 50 pounds. 

Snu>keLc4» powder* Small quantities of smokeless powder (a 
few boxes) up to 500 pounds may be destroyed with safety if the 
powder is removed frum the containers and spread out on bare 
ground in a train of limited width and thickness dependent upon \he 
granulation of the powder. A train of inflammable material about 
25 feet long on the windward side, should be used to ignite the 
powder; this allows personnel sufficient time to get away from the 
intense heat which is generated when smokeless powder burns. Safety 
precautions in paragraph 226 should be observed, 

d. DynnmUe. Not more than J 00 pounds Hie to be destroyed by 
burning at one lime. To destroy by burning, dynamite Cartridges, 
except frozen cartridges, should be slit lengthwise into halves with an 
ordinary knife; knives with closing blades should not be used. The 
slit cartridges are placed in a single layer, not greater in width than 
the length of one cartridge, on h.Qy> excelsior, or other combustible 
material. The combustible train should be of sufficient length to 
allow personnel io reach cover or a safe distance before the dynamite 
begins to hum. The dynamite containers should be burned at ihe 
kame time. "Dynamite awaiting destruction should be shielded from 
the direct rays of the son. Frozen cartridges shall be carefully 
thawed, in accordance with instructions contained in FM 5-25. prior 
to burning 

e. Other exj>U>*iveH. If it is necessary to destroy other explo- 
sives, such as mercury fulminate, lead azirie, picric acid, etc, special 
instructions will be requested from the Chief of Od nance. 

22ft. SEPAltATK-l-OADPM: PKOPm JNG CHARGES* Extreme 
precautions will be taken against spark$ r The smokeless powder 
charges, will be removed to the burning ground before being opened. 
There the powder will be removed from the bag by cutting one of the 
seams, care being taken not to disturb the black-powder igniting 
charge," The empty bsg and igniter should be immediately and corn- 
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pletely submerged in water and the igniter cut open under water. 
The smokeless powder will be burned as described in paragraph 
227 e. The igniter ami cartridges hags, after having been thoroughly 
soaked in water for at least 72 hours, shouJd be removed and allowed 
to dry in ihe op*>n: they may then be burned in a pit or trench. Soak- 
ing in water is absolutely necessary because ihe confinement of the 
black powder by the powder bag, slight as if may be, is sufficient to 
cause explosion and projection of the burning hags and igniters to 
distances of 200 feet or more. Bags and igniters; u waiting destruction 
by fire must be kept in a securely closed container, It is permissible, 
when practicable h to destroy bags and igniters by dumping thern in a 
body of water after the propellent powdnr has been removed and 
the various sections of the quilted igniter are cut open while the bag 
and igniter are stiJJ submerged in water. This cutting is necessary 
to release air trapped in the quilted igniter sections, which would 
cause the bags and igniters to float on top of the water, 

229, AUTJIJJCRY SHELL. 

a. The following general instructions for destroying artillery shell 
by detonation also apply to bombs, mortar shell, rocket shell sepa- 
rated from their motors, and other relatively large components con- 
taining high explosive. However, it must be kept in mind that bombs, 
mortar shell, rocket shell., and antitank mines arc composed of as 
much as 60 percent by weight of explosive and have relatively thin 
walls, as compared with the 10 to 15 percent of explosive and the rela- 
tively heavy walls of artillery shell. Therefor*, the number of units of 
bombs, mortar shell, rocket S>hell, and mine** destroyed in one operation 
should be reduced accordingly. Shaped charges require extreme care 
in destruction and should be accomplished in small quantities or 
singly. Fiited shell and rocket shell (heads) will be disassembled 
from complete rounds and destroyed in the same manner as separate- 
loading shell (see below). Before undertaking any demolition opera- 
tion, the proposed procedure will be checked against the safety pre- 
cautions prescribed in paragraph 22t>. 

1>. The following general instructions contemplate the use of a pit 
or bombproof hut, An artillery range or similar site, when available, 
may be used. Note especially paragraph 226 h (2), 

e- The projectile to be destroyed will be placed on its side in a 
ti-ench or pit about 4 feet deep. The number of TNT blocks (or 
their equivalent) specified in the following table will be placed in 
contact with the side of the projectile and held in position by earth 
packed around the projectile. The TNT block is placed on its side; 
if two blocks are u&ed r one is placed on top of the other, If three 
blocks are used, two are placed close together on the shell and the 
third on top of these. If five blocks are used, there will be two layers 
of two blocks each, with a fifth on top. The demolition blocks are 
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detonated by means of an efcctric blasting cap or miner's safety fuse 
and cap* 

ptSTftUCnoft OF SHELl BY DETOI^ATlOft 



A7-mm, 57 -mm 



*r Their f^Jlvmlrnl 



75 -mm. 7t~-rrjm> 3 inch 
120-mFi, 155-mni, 0-inch 
£-ii\eh, J4l>-mtn 
10-inch, 12-mch 
14 -inch k ] 6 ' inch 



One end of the required length of time fuse (safety fust) 
(par, 226 e) will be cut and inserted in a C of E special blasting 
cap until it just touches the charge. The cap will then be lightly 
crimped to the fuse with a fuse crimpet or suitable tool, care being 
taken not to press the fust too tightly against the fulminate charge 
of the blasting cap. A No. & electric blasting cap with the necessary 
length of lead wire and a hand exploder may be used instead of the 
blasting cap with miner's safety fuse. The blasting Cap will be placed 
in the hole drilled in the TNT block (the top block when more than 
one block is used), and if necessary tied around it to hold it securely 
in place. In no Case should a cap weaker than the ordinary commer- 
cial No. 8 blasting cap be used. 

e. In case of a misfire, the precaution in paragraph 2261 should 
be observed. After the blast, comply with paragraph 225 h, 

f . Foint-fviJEed shell fitted with Mark series adapters and boosters 
can be detonated without the use of TNT blocks, A No. 8 blasting 
cap securely held in place in the fuze cavity with a small amount 
□f mud packed around the top of the cap will usually insure com- 
plete detonation of loaded «heD. 

230, liLAJMK AMMUNITION FOR CANNON, Round* of blank 
ammunition which have misfired will be destroyed locally under the 
supervision of a commissioned officer or personnel designated for 
this purpose by the service command ordnance officer. All precau- 
tions for handling black powder, chapter 1, section IV, and for destroy- 
ing ammunition, paragraphs 226 and 327, should be observed An 
extractor (brass) having a wood-screw thread can.be used to remove 
the closing cap and wad; the black powder pellets may be removed 
by tipping the cartridge case forward and catching them in the hand; 
and the primer may be removed by .means of a press , having a hollow 
guide and/or ram to carry force of possible primer functioning away 
from the operator. Before removing the primer with a press, he 
sure that corrosion will not bind the primer and cause the application 
of too much pressure. Also, be sure to taka all possible precautions 
to see that no powder dust adheres to the primer* 
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23 L BOMBS* Bombs Should be destroyed in accordance with 
paragraph 229, However, bombs; have such thin walla and contain 
so much more explosive than shetl of corresponding weight and 
usually detonate so completely th^t extreme precautions must be 
taken to avoid structural damage- lo buildings and injuries to per- 
sonnel. The destruction of bombs larger Ihen 100 pounds should 
not be undertaken without the specific approval of the Chief of 
Ordnance. Bombs awaiting destruction should be segregated jn 
small piles 100 feet or more apart and at least 300 feet from the 
detonating pit, Extreme precautions must be taken to protect bombs 
□waiting destruction against accidental detonation by fire, f raiments, 
or sympathetic detonation, 

232. MOKTAR SllfclU* Mortar shell should be destroyed in 
accordance with the instruction* in paragraph 229, Care will be 
taken to limit the number destroyed at any one time and to protect 
shell awaiting destruction from flying fragments. 

23i», ROCKET SHELL. Rocket shell, which are separated from 
their motorsj should be destroyed in accordance with the instructions 
in paragraph 229. Care will be taken to limit the number destroyed 
at one time arid to protect shell awaiting destruction from flying 
fragments- Rockets having motors attached thereto will be destroyed 
in accordance with instructions from the Chief of Ordnence, 

23L F£NTOLITE- AND TET It YTOl^FILLED AMMUNITION* 

a. Ammunition fitted with pentolite or tetrytol have shaped 
charges. These include high-explosive antitank shell, f^enades r and 
rocket shell, and demolition shaped charges. Extreme ^are should 
be observed in destroying this type of ammunition, and the following 
precautions should be observed: 

(1) Only small quantities or single items should be destroyed 
at one time h 

(2) Fragmentation as wel] as blest effect should be expected 
and guarded against, 

235, SMALL- ARMS AMMUNITION, 

a> All unserviceable caliber ,22 and shotgun ammunition will ha 
destroyed locally. Ordnance field representatives, within their juris- 
diction are charged with the disposition of all other unserviceable 
small-arms ammunition and Accumulations from firings. Reference 
to WD SB 9- A MM 4 should be made for procedure to be followed 
in disposition, 

b* Small-arms ammunition should be destroyed in a pit which 
is approximately 6 feet square and 4 feet deep. An inclined chute 
such asi a piece of 2 -inch pipe should be provided, and this chute 
should be placed so that one end h over the center of the pi I and the 
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other behind the barricade. Precautions should be taken to baffle 
the open end behind the barricade so that the operator cannot loak 
down the pip*. A hot fire should be built in the pit, and then the 
pit should be covered with a piece of sheet iron or other suitable 
material to confine flying fragments. The cartridges should be fed 
into the fire through the pipe, and care should be taken to prevent 
an accumulation of unexploded ammunition in the pit, A furnace 
or hurning kettle designed to accomplish the above destruction by 
burning is also satisfactory. Approved equipment and building 
drawings showing barricade* will be supplied by the Chief of Ord- 
nance on request, 

236. SMALL COMPOJNKfNTS EXCEPT PK1MERS. 

w, These components, artil J ery and grenade fuzes, boosters, deto- 
nators, and similar material, may be destroyed either by burning 
or by detonating. For destruction of primers see paragraph 237. 

b> In destruction by burning, the same instructions given in 
paragraph 235 h for the destruction of small-arms ammunition should 
be followed Caution should be exercised in introducing components 
into the fire because normal action cannot be expected under intense 
heat, The explosion of a previously introduced component should 
be heard before introducing another. 

v. When destroying these components by detonation, a small 
number of components, depending upon the type and kin J, should 
be placed in contact with one another in an open container. This 
container should then be placed m a pit or trench approximately 
4 feet deep. On top of each container and in contact with the 
components, one or more TNT blocks fitted with an electric blasting 
cap or with a C of E special blastin-g cap and time fuse (safety Fuse ) 
should be placed. The pit should then be covered with a layer 
of logs and earth or other suitable cover, and tha components 
should then be detonated in accordance with the safety precautions 
outlined in paragraphs 224 and 226, 

ri. The following method of destruction of unserviceable HE 
antitank mine fuses should be followed: 

(1) The available safety distance* will determine the number of 
fujes that may be destroyed at one time (based on actual fragment 
distances reported from destruction of fuzes in quantities) together 
with recommended minimum safety distances for each, as set forth 
below: 

(a) Where pile is covered with earth (2 feet): 
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(b) Where pile is not covered with earth; 
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(2) Between stooge point and destruction area, handle all fuzes 
with striker end up' r exercise extreme oare and caution, 

(3) Make a double pyramid pile of the quantity selected for 
destruction the bottom row should be on level ground or on a 
wooden board of sufficient length to- carry the bottom row of the 
pile. Place the fuzes on the side with the rows base io base, in 
intimate contact, and with the projecting portions of the safety fork 
fitted into the groove Carrying the same component in the adjacent 
fuzes. The Fuzes must be kepi in contact with each other. 

(4) Place tivo No* 6 or No. ft blasting cape (Tightly taped if 
necessary to hold them in position) side by side between the bases 
of the two top fuzes of each pyramid so that the end of the cap is 
at the approximate center of the base of the fuze. A slight "mud- 
Cflppmg h of the caps is desirable if carefully appiiect The pile is 
then ready for detonation. 

237. PRIMERS. 

a. Large primers, lOO-grain or more, may be destroyed by burning 
according to the instructions for destruction of small-orms ammunition 
in paragraph 23S h* Primers, other than small-arms primers, are 
dropped one at a time into the fire. Large primers will be destroyed 
only in this manner because they are subject to explosion in mass 
if destroyed by burning in large quantities. 

)>. Primers, except the 100-gram or larger primers, may be burned 
in a trench approximately 2 feet deep, 1 foot wide, and of sufficient 
Jength to accommodate the number of primers to be burned at one 
time. The trench should be prepared with a quantity of excelsior or 
similar combustible material sufficient to insure a hot fire throughout 
its length. The primers should be removed from boxes and placed 
on the excelsior before the Are is lighted. Pasteboard cartons need 
not be opened before 1 hey are placed in the trench. To confine 
fragments as much as possible, a piece of sheet melal should be 
placed over the trench. After the primers and covet are in place, 
a train of combustible material leading into th« pit should be pre- 
pared and lighted. Personnel should thert take cover or withdraw 
to a fcafe distance, 

t\ If a suitable tank or kettle is available for use, a smaller 
number of primers may be placed in h and a small-mesh screen 
pJaced over the top. By building a fire underneath, the primers will 
be exploded. A convenient receptacle is an iron tank cut in half 
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longitudinally and the open side placed on railroad iron or other 
suitable grating that will not let the prime's drop into the fire. A 
large hole, approximately 12 inches in diameter, with a pipe located 
above the height ot a man's, head, should be provided and about 
50 primers put in at one time- The boiler -should be equipped with 
a smokestack so that a draft will be formed through the grating. 
Packing material, if inflammable, need not bo removed from the 
primers, 

d» If a burning pit constructed of railroad iron or similar material 
is available, a fire may be built in it and a box of primers destroyed 
fit one time (provided the packing is inflammable) by throwing the 
box into the pit and taking cover. 

o. The smaller end vent prim em may be destroyed by building 
a firebox, over which a basket of primers* may be pulled on railroad 
iron from behind a barricade. The fire should be started before the 
primers are pulled over it. When ail primers have been fired, the 
basket should be pulled off, emptied, cooted", is loaded, and again 
pulled over the fire. 

f. The stock of primers awaiting destruction will not be allowed 
within 300 feet of the burning operations, and great care will be 
taken to protect the pile from accidental ignition by flying fragments 
Or sparks. This stock will be limited to a day's supply. Other 
applicable regulations contained in paragraph 226 will be strictly 
observed. 

238. (;kenadks. 

&, GeuernL Grenade* may be destroyed by burning or detona- 
tion in accordance with the following instructions. Strict compliancy 
with applicable regulations of paragraph 226 is essential for the 
protection of personnel and property. Destruction by detonation 
should generally be applied to high-explosive grenades, whereas 
destruction by burning is applied generally to other types of grenades, 

h. Destruction by detonation. Not mun? than twenty grenades 
should be placed in a pit about 4 feat deep, They should be piled 
so that they come in elose contact with each other; on top of the 
pile should be placed, in intimate contact, three V^-pound TNT 
blocks, one of which is provided with an electric blasting cap or 
C of E special blasting cap fitted with several feet of time fuse 
(safety fuse). The grenades and TNT blocks should be covered 
with a layer of earth about 1 foot thick which is tamped lightly to 
obtain the maximum efficiency of the TNT blocks, and the pit 
should be covered as prescribed in paragraph 226, 

Destruction by burning; A pit 2 feet square by 3 feet deep 
fitted loosely with an iron plate or heavy board cover is used. 
Grenades should be pvrt in the fire one at a time. Another should 
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not be put in until the previous grenade is detonated. Care should 
be taken in introducing explosives into the fire, a& normal action 
cannot b*> expected under intense heat. The only time to investigate 
an unusual delay in the explosion of a grenade is when the fire 
has burned out and the pit is cold. Instead of dropping grenades 
singly and covering each time, an inclined chute which is baffled at 
the open end may be used. 

239* PYimTKCHMCS, 

a* General, Pyrotechnics except photofiash bombs and para- 
chute flares, will be destroyed in accordance with the instructions 
for buniing of primers (par. 237 b), Loose pyrotechnic materials 
should be burned under the same conditions as black powder and 
the same precautions should be observed (par. 227 «). Water-wet 
pyrotechnic materials may be burned in small quantities in furnaces 
designed for that purpose and approved by the Chief of Ordnance. 

h. Parachute Aor^fl* Parachute flares will he destroyed by burn- 
ing in the open and in a vertical position on the ground. The indi- 
vidual flares must be located at least 4 feet apart and placed on 
top of a layer of combustible material. After lighting the train of 
combustible material, personnel should take cover and observe 
safety distances. 

c. Pholoflueh bombs. Fbotoflash bombs are dangerous and 
should be handled with care, They should be destroyed by the use 
of TNT blocks, similar to the procedure for artillery shell (par. 329), 
Duds of photoflash bombs should not be handled or moved but 
destroyed in place in accordance with Instructions in paragraph 242. 
Due to tlie thinness of th* case, a single block of TNT is sumciont 
to accomplish destruction, A strict compliance with the applicable 
regulations of paragraph 226 is essential, 

NOTR Due to the brilliance of the flashy it h r";urTOtfs to vision 
ro watch i/iti destruction ot photoflash bombs even at distance? pre- 
scribed in this manual as safe against /rajme/ifg. 

240. CHKMK1AL AMMUNITION. 

h+ In general, grenades, bombs, and shell loaded with chemical 
filler should be destroyed in a manner similar to that prescribed in 
paragraph 229 for destroying artillery shell, Before destroying 
chemical ammunition, however, special instructions should be obtained 
from the Chief of Of d nance concerning any exceptional hazards. 
When a leaking shell or component is located, the individual in charge 
of the magazine will be notified in order that he may direct the 
disposition of the shell As chemical shell contains a comparatively 
small amount of esplosivetj, the charge of TNT blocks to be used 
for demolition should be as follows; 
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h. Dangerous thrimcn) ammuniUmiu 

(1) Immediately hazardous unserviceable chemical ammunition 
may be destroyed by exploding in the open if a sufficiently isolated 
area is available. The point where the shell is exploded should be 
chosen so that for a period of approximately 48 hours personnel con 
be excluded from the area 1 mil* downwind from the point where the 
shell is exploded. For a period of about 2 weeks, all personnel must 
be prevented from passing within a distance of 150 yards from the 
point where the shell is exploded. Where a sufficiently isolated area 
is not available, single unserviceable gas-nlled shell may be destroyed 
in a pit 6 feet deep. The shell with its bursting charge 5s placed 
at the bottom of the pit, the pit is back-filled, and the shell exploded. 
Five gallons of freshly prepared bleaching solution should be poured 
on the fill, arid sufficient dry bleach (chloride of lime) should then 
be scattered over the fill to cover the disturbed ground to 3 depth 
of 2 inches A permanent sign should be placed on the ft!!, prohibit 
mg digging in the vicinity, 

(2) Where a sufficiently isolated area h not available, chemical 
ammunition may be destroyed by placing in a pit, approximately 
20 feet in diameter and 4 feet deep, on top of a wooden platform 
and surrounded by dry scrap wood, Arrange demolition charges 
and cover the ammunition with about 2 feet of earth; the charges are 
to be so arranged that they will function after the scrap wood has 
been ignited and the fire has gained headway; in this way the chemical 
filler will be burned as it comes from the item without undue con- 
tamination of the surrounding area. Under normal conditions, the 
chemical filler will burn clean and no shell fragments will leave 
the pit- As a matter of general safety, no personnel should approach 
the pit for 48 hours, 

241, ANTITANK MINES* If marks on the mine or on the ground 
indicate that it has been nm over by a vehicle, the mine should 
be considered as a dud and should not be handled or jarred, and 
should be destroyed in place by detonation with a TNT or nitrostarch 
block (par. 242). Only mines that have not been tampered with, 
handled, or disturbed in any manner may have the safety fork 
replaced and then taken up. The safety fork must be replaced 
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before the mine is handled or the fuze removed Unserviceable 
antitank mints will be destroyed in the same manner and with the 
same precautions as bomb*; (pars, 229 and 231). 

242. TARGET RANGES. 

a. C^nural. Explosive missiles whkh have fa tied to funcliort after 
hiring are termed ^duds/' AR 750-10 prescribes that, after firing on 
a range has been completed and before free access to it is Allowed 
to personnel in general, the range will be thoroughly policed and all 
duds destroyed by competent personnel. Duds of photofiash bombs 
or aircraft flares released during flight over land areas other than 
target ranges will be recovered and destroyed. See paragraph 239- 

b* Safety prevail liou*. Target ranges ore dangerous because of 
flying missiles during target practice and ur) exploded ammunition 
which may remain on the range after target practice. Safety precau- 
tions should therefore include mean* for preventing trespass upon the 
target range by unauthorized or careless persons and for removing 
from the range all unexploded ammunition which has been fired. In 
addition to the safety measures employed at and near the firing line, 
such as red flags, markers^ or fences, the boundary or terrain which 
is likely to receive missiles from the firing line should be placarded 
with signs which indicate the danger zone and the hazards attendant 
upon entering such nonets at specified times. The signs should aU& 
emphasise the dangers connected with picking up unexploded ammu- 
nition find should prohibit either trespass on the range or the removal 
of souvenirs from areas, under penalties provided by law. The 
placarding of the target ranges is a matter of public safety and must 
never be neglected. 

i\ Destroying flud*, 

(1) The policing of a target range and safeguarding the com- 
mand are functions of the commanding officer. Immediately after 
target practice is completed, the entire range should be carefully 
policed for unexploded ammunition, undsr the supervision of an 
authorized individual who is thoroughly familiar with the dangers 
incident to such operations, Un exploded projectiles and other com- 
ponents of ammunition which have been fired are dangerous to handle 
and should not be touched or jarred where U is practicable to destroy 
them by the use of TNT blocks. However, unfuzed duds; may be 
handled with comparative safely. 

(2) In those rare cases in which it is necessary to remove a dud 
from any location before destroying it, all operations connected with 
this procedure should bo done either by or under the direct super- 
vision of personnel who are thoroughly familiar with the dangers of 
such an operation and who are qualified to do this work. 

(3) To move or roll an unexploded fired projectile is to invite 
disaster, au such an operation may cause movement of the internal 
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fuze parts and may cause the projectile to explode No attempt will 
be made to disassemble a round of unexploded ammunition except by 
personnel of the Ordnance Department who are specifically assigned 
to such work. 

(4) Duds on the target range, such as une*p1oded projectiles, 
fujzes, grenades, £tc. f cab. usually be destroyed in ptece with TNT or 
fiUrostarch. blocks The dud should be approached only by experienced 
personnel and, without disturbing the dud f the explosive blocks care- 
fully laid in intimate contact with it. If possible, the blocks should 
be placed on top of the dud because the wave of detonation tends In 
be propagated downward. The blocks should then be carefully mud- 
packed or earth-covered to direct the explosion toward the dud as 
much as possible. For artillery shell, the number of TNT blocks (or 
equivalent) lo be used should follow the table specified in paragraph 
229 e\ After placing the charge, the dud should then be covered with 
sandbags or earth to limit the range of the fragments, 

(5) Shell exploded on the ground surface without an earth cover 
of at least 2 feet, may send fragments 1,000 yards, and alt within this 
danger *one will take cover when the charge is fired. Personnel should 
never be within 300 feet of a projectile when it explodes, even ii 
suitable protection is at hand. The general instructions for destroying 
duds on the target range arc similar so far as possible to those de- 
scribed for destroying artillery ammunition {par. 229). Duds of 
photorlash bombs are destroyed jn accordance with this, paragraph and 
paragraph 239, The safety precautions in paragraph 226 wtfl bt 
carefully observed. 

(6) Gas shells or bombs should be handled in the same manner 
as other projectiles. Holes or trenches in which gas shells have been 
exploded must he rilled or decontaminated and gfcs mgsks worn during 
the work. Work should always be done on the windward side of the 
area where gas shells are exploded. 

(7} Destruction of duds of spotting-chargc assemblies, for the 
100-pound practice bomb M38A2 (black powder) will be accom- 
plished by detonation in place. This can be done by the use of 
demolition block* or a 15 -inch length of primaeord which is coiled, 
placed on top of the charge, taped in place, and detonated with a 
blasting cap. Destruction of individual unserviceable spotting charges 
of this type can readily be accomplished hy winding % 20-inch length 
of pn'macord twice around the charge, taping it in position, and 
initiating detonation by means of a blasting cap as above, 

(6) After the destruction of duds has been completed, the 
officer in charge of the work will personally superintend a thorough 
search of the area to insure that no duds have been overlooked, 

(9) Additional information on destruction of unexploded pro* 
jeutHeS and bombs may be found in FM Q-40 and FM 5-25, 
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REFERENCES 

213. Pl iRLlCATIOfVS INDLXKS, The following publications in- 
dexes should be consulted frequently for latest changes ot revisions 
of rct'erences gk^n in this diopter and for new publications relating 
to materiel ctn r ered in this manual; 

a + Introduction to Ordnance Catalog (explaining 

SNL system) ASF Cat ORD 1 

J). Ordnance Supply Catalog Index . ..ASF Cwt. ORD 2 

Ordnance Majnr Items and Combinations, and 

Pertinent Publications WDSB 9-1 

tL List and Index of Wyr Department Publications FM 21-6 

e. List of War Department Films, Film Strips, and 

Recognition Film SI ides FM 21-7 

J, Military Training Aids ... . FM 

g. Index to Bombing Tables (listing currant bomb- 
ing tables for bombs, clusters, and flares) Index to BT's 

244. STANDARD JVOMENCLATURE LISTS.* 
a* Ammunition tor tumuli arina* 

Ammunition, revolver, Autotn^iic pistoL and sub- 
machine guns ASF Cat. ORD 11 SNL T-2 

Ammunition, rifle, carbine, and automatic gun 

ASK Cat. ORD 11 SNL T-l 
Ammunition, sm^tl-^nns, obsolete and nonstand^ 

ard ASF Cat ORD 11 SNL T-6 

Miscellaneous service components of am alarms 
ainmuTiition and instruction material for Field 
Service Account ASF Cel, ORD 11 SNL T-4 

Pocking materials used by Field Service for 
small-arms service ammunition 

ASF Cat. ORD 11 SNL T-5 

Shells, shotgun ASF Cat. ORD 11 SNL T-3 

\k Kamb*. grc-nanY*, pyrotechnics, and rockets. 
Atti munition instruction material for grenade^ 
pyrotechnics, and aircraft bombs 

ASF Cat. ORD 11 SNL 
Bombs* aircraft, ail type*.. ASF Cat. ORD 11 SNL S-l 

* K\\ date liilitig uf vu»rtnt 3taj*daid NoavKAic.lstuf ^ \\ tn»»TjLairnM3 in AbF 0\. 

ORO 2. 
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Fu?es and miscellaneous explosive components 

for aircraft bombs ASF Cat ORD 11 SNL S-2 

Fin assemblies and miscellaneous inert compo- 
nents for aircraft bombs ASF Cat ORD 11 SNL S-3 

Grenades, hard and rifle, find fuzing components 

ASF Cat. ORD 11 SNL S-4 

Pyrotechnics, military all types 

ASF Cat ORD 11 SNL S 5 
Rockets, all types, and components 

ASF Cat 0£D j j SNL S-9 

Torpedoes and mines ASF Cat ORD 11 SNL S-l 

r\ Cleaning, preserving, and Lubricating materials; 
recoil fluida, special oils, and miscellaneous 
related items ASF Cat ORD 5 SKL K-l 

d. Ammunition for mil Lair croft* liar bur defense* heavy field, 
and railway artillery- 

Ammunition, fixed, including subcaliber ammu- 
nition for harbor defense, heavy field, and 
railway artillery ASF Cat ORD 11 SNL P-6 

Ammunition for antiaircraft artillery 

ASF Cat. ORD 11 SNL P-5 
Ammunition instruction material for antiaircraft, 
harbor defense, heavy n*ld and tailway artil- 
lery, including complete round data 

ASF Cat ORD 11 SNL P-8 
Ammunition, obsolete and nonstandard, for 
harbor defense, heavy field, and railway ar- 

cillery ASF Cat ORD 11 SNL p-9 

Charges, propelling, separate-loading, G-itj, to 
240-mm inclusive, for harbor defence* heavy 
fivkl, and r^il^ay ortillery . ASF Cat ORD 11 SNL P*2 

Charges, propelling, separate loading, 10-in, to 
16-in, inclusive, for harbor defense, and rail- 
way artillery ASF Cat ORD 11 SNL P-4 

Fuses, primers, blank ammunition, and miscel- 
laneous items for antiaircraft, harbor defense, 
heavy field, and railway artillery 

ASF Cat ORD LI SNL F-7 
Packing materials used hy field service for anti- 
aircraft, harbor defense, heavy field, and rail- 
way artillery service ammunition 

ASF Cat ORD 11 SNL P-10 
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Projectile, separate-loading, to 240-mm In- 
clusive ASF Cat. ORD 11 SNL Pi 

Projectile, separate- loading, 10-in, to 16- in. in- 
clusive ASF Cat. ORD il SNL P-3 

<\ Arrlittlinilion ior pack, Hghl >tiul iue<liu») field, aircraft, 
tank* and anUlatik arUILer>. 

Ammunition, blank . .ASF Cat. ORD 11 SNL R-5 

Ammunition, fixed and semifixed, all types 

ASF Cat. ORD 11 SNL R-l 
Ammunition instruction materials 

ASF Cat ORD 11 SNL R-G 
Ammunition, mortar, including fuzes, propelling, 
charges and other components 

ASF Cat, ORD 11 SNL R-4 
Ammunition, obsolete and nonstandard 

ASF Cat, ORD 11 SNL R-S 
Land mines and fuzes, demolition material, and 
ammunition Ujt simulated artillery ami gre- 
i\*(h> fire ASF Cat ORD 11 SNL R-7 

Packing matcrinlK used by field service 

ASF Cat. ORD 11 SNL R-10 
Prcjtciiles and propelling charges,, separate 
loading, for medium fa: Id artillery, including 
complete round data ASF Cat. ORD \ J SNL R-2 

Service fuzes and primers ASF Cat. ORD 11 SNL R-3 

f. Tool* ami H|jg»|»lic*+ 

Ammunition surveillance, l eating, and inspection 

equipment and supplies ASF Cat ORD 6 SNL N- 10 

General tools and supplies for ordnance ammu- 
nition company ASF Cat. ORD 10 SNL N-17 

Tools and supplies for ordnance ammunil ion re- 
novation platoon ASF Cat. ORD 10 SNL N-500GA 

Tools and tool sets for ordnance bom fa disposal 

squad (separate) ASF Cat. ORD 10 SNL N-500EB 

g + Other aervi^ee- 

Chemical Warfare Service Supply Catalog. List 

of Items for Troop Issue ASF Cat. CW 3 

Engineer Supply Catalog. Stock List of AH 

Items ASF Cat. ENG 5 
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24-S. EXPLANATORY PUBLICATIONS, 
a. Ttc^ulali^nsH 

Administration; posts, camps, and station;? .... AR 230-10 

Flrf; protection and fire fighting AR 30-1 5 £G 

Honors to persons ■ AR 600-30 

List of current pamphlets und changes: distribu- 
tion AR 1-10 

Lost, destroyed, damaged, or unserviceable prop- 
erty AR 35-6640 

Precautions in handling gasoline .. AR 850-20 

Qualifications in arms and ammunition training 

allowances AR 775-10 

Range regulations firing ammunition for 

training and target practice . AR 750-10 

Salutes and ceremonies AR 600-25 

Supplies ; storage and issue . . AR 700-10 

Transportation by commercial means; general AR 55-105 
Transportation hy water of explosives, inflam- 
mables, and chemical warfare materials AR 55-470 

Transportation of public property (except ani- 
mals) ynd remains AR 55-155 

]y, Ammunition, all lypes. 

Ammunition: General "WDSB 9-AMM 1 

Ammunition Supply FM 9-6 

Ammunition l Supply within Continental United 

States WDSB 9-AMM 6 

Ammunition Condition Report. . O.O. Form No, 517 
Ammunition Identification Code (AIC) WD5E 9-AMM 5 
Application of Suspensions and Releases on 

Ammunition . WDSB 9-AMM 11 

Artillery Anvn unit ion TM 9-1901 

Complete Round Chart CO. Form No. 5981 

Decontamination TM 3-220 

Decontamination of Armored Force Vehicles . FM 17*59 

JDefense Against Chemical Attack FM 21-40 

Explosives and Demolitions FM 5-25 

First Aid for Soldiers FM 21-11 

Identification of ammunition lot number pre- 
fixes OFSB 3-16 

Inspection Guide* Ammunition TM 9-1904 



TM 9-1900 Par. 145 

References 

Inspection of Propelling Charges? and Bulk 

Powder WDSB 9-AMM 7 

Inspection uf Ordnance Materiel TM 9-1 100 

Magazine placard . . 0,0. Form No. 5991 

Military Chemistry and Chemical Agents TM 3-215 

Military Explosives TM 9-2900 

Military Sanitation and First Aid FM 21-10 

Miscellaneous Chemical Munitions TM 3-300 

Ammunilioti: Net Prices WDSB 9-AMM 3 

Ordnance Ammunition Company, Ordnance Am- 
munition Battalion . FM 9-20 

Ordnance Company, Depot ... FM 9*25 

Ordnance Field Maintenance . . FM 9-10 

Ordnance Service in the Field .... !FM 9-5 

Ordnance Safety Manual ... No. 7224 

Reports WDSB 9-AMM 3 

Storage and Shipment of Dangerous Chcmi fiats TM 3-250 

Surveillance Manual . , OFSB 3-20 

Unesploded Bombs, Organization and Operation 

for Disposal FM 9-40 

Unsafe Ammunition WDSB 9-AMM 2 

Use of Chemical Agents and Munitions in Train- 
ing TM 3-305 

<% Animimiliun- s^kh'ihJ tyj>ey. 

Aircraft Armament and Pyrotechnics . ... TM 1-409 

Aircraft Bombs and Bomb Components . . OFSB 3-8 
Ammunition: Antiaircraft. Heavy Field. Sea- 

coajt, and Railway ArtilWy OFSB 3-2 

Bombs for Aircraft TM 9-1980 

Coast Artillery Ammunition TM 4-205 

Controlled Submarine Mine Materiel TM 4-220 

Corps of Engineers Reference Data FM 5-35 

Field Artillery and Field Monar Ammunition OFSB 3-3 

Field Artillery Trainer, M3 TM 6-225 

Grenades, Hand and Rifle . ... .... TM 9-10SS 

Hand and Rifle Grenada, docket, AT, HE, 

2.36-inch FM 23-30 

Incendiary Bombs TM 3-330 

Instructions for Use of Rocket Target, M2 by 

Antiaircraft Units TM 4-236 
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Instruction Guide, Small Arms Accidents, Mal- 
functions and Their Causes TM 9-2210 

Land Mines TM 9-1940 

Land Mines and Booby Traps FM 5*3 1 

Military Pyrotechnics TM 

Military Pyrotechnics OFSB 3-9 

60-mm Mortar M2 FM 23-35 

51-mm Mortar Ml FM 23-90 

Pyrotechnic Projectors, All Types TM 9-290 

Repair of Submarine Mine Cases TM 9-1401 

4.5-in. Aircraft docket Materiel TM 9-395 

Signal Communication FM 1-45 

Signal Communication FM 24-5 

Small-Anns Ammunition TM 9-1990 

Small-Anns Ammunition WDSB 9-AMM 4 

Small Arms. Light Field Mortars, and 20-mm 

Aircraft Guns TM 9-2200 

Standard Artillery and Fire Control Materiel. . TM 9-2300 



rl. CWtiing, preserving, ami lohri ruling materials. 

Cleaning, Preserving, Sealing, Lubricating and 
Related Materials Issued tor Ordnance Ma- 
teriel TM 9-S50 

Solvent: dry cleaning Federal Specification P-S-661 a 

*\ Transportation. 

Explosives or other dangerous articles on board 

vessels TJ. S. Dept. of Commerce 

Regulations for transportation of explosives and 
other dangerous articles by land and water 
in rail freight, express, and baggage services, 
and by motor vehicle (highway) and water 

Interstate Commerce Commission 

Methods fur loading and slaying carload and 
less than carload shipments of explosives and 
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